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SHARON SPECIAL ALLOY ADDS STRENGTH 
| TO FARM IMPLEMENT CHAINS 


The chain used on farm imple- engineers were working out a 


ments today is tougher, more stronger, more rust resistant steel 


rust resistant, easier working and that would be applicable to the 
less expensive than ever before. ‘ , 
oli folsslohilom te llielil ale 

. This is a direct result of coopera- 
; The present farm program has 

tion between chain makers and 


e ded hanizati ee 
tun seal Jnductry. xpanded mechanization, de | 


While manufacturers were devel- manding greater tonnages . of 
oping a drive chain that could this special chain steel, of which 
be produced directly from coils Sharon is one of the leading 
by automatic machinery, mill producers. 


*Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 
¢ 


SHARON STEEL CORPORATION 
Shawn, Feenmdy lara 


DISTRICT SALES OFFICES HICAG ICINNAT O., CLEVELANTE 

* ETR T M H N ANAPOLIS N MILWAUKEE wis NEW YOR 

PHILADELPHIA, PENNA R HESTER, N S ANGELES ALIF SAN FRAN 
ALIF MONTREAL, QUE TORONTO, ¢ T 


. 
For informatien on Titanium Developments contact Mallory-Sharon Titanium Corp., Indianapolis 6 
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Dust off your Aluminum Future! 


Your drawing board need not be empty simply because your racks are. 
Aluminum shortages may make it necessary for you to postpone actual pro- 
duction of new or redesigned products but it need not halt your plans for 
the future. 


This planning for the future can be done without once relaxing your defense 
effort. And Revere is ready to help! 


The Revere Technical Advisory Staff will work with you and your designers 
towards developing and designing better aluminum products for the future. 


If you need help in your plans for the future and if those plans in- 
volve aluminum alloys in coiled sheet, drawn tube or extruded shapes ..; 
call Revere! 


REVERE ALUMINUMs 


REVERE COPPER AND BRASS INCORPORAT 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. { 
ngeles 


Mills: Baltimore, Md.; Chicago and Clinton, I/1.; Detroit, Mich.; Los 
and Riverside, Celt’; New Bedford, Mass.; Rome, N. Y.— 
Sale: Gffices in Principal Cities. 


SSE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Which Variable Speed Fluid Coupling? by R. C. Habich: 
Factors in selecting the right size scoop-type coupling for a given torque load 
Properties of Integrally Stiffened Aluminum Extrusions by Roberto Contini 
Test results on mechanical properties, and behavior under column and bending loads 
Product Designs — 
Locomotive redesign; Oil well rigs; Gas turbine for portable fire pump; Hydraulic spider twister 
Heat Treated Brittie Coating Increases Sensitivity by A. J. Durelli and $. Okubo 
One method of improving the sensitivity of brittle coatings. Comparisons with other techniques 
Obtaining Bias Voltages in Triode Vacuum Tubes by Ralph B. Immel 
Description of basic circuits for changing vacuum tube performance by biasing the control grid 
Noise and Vibration in Ball Bearings by George H. Kendall 
A discussion of design faults leading to noise and vibration and how to correct them 
Shail It Be a Job for Engineering Societies? 
Readers comment on the October editorial and offer some ideas of their own. 
Effect of Mold and Moisture on Electrical Insulation by J. M. Leonard and C. Patouillet 
Six charts showing how the presence of mold changes the dielectric properties. 
Factors that Influence a Product’s Appearance by Carl F. Scott vere 
How the engineer and designer produce a product that has performance and “consumer appeal 
Control of Backlash in Gears by Dimensional Tolerances by M. F. Spotts . 
Calculation of tolerances to provide backlash in selective assembly 
Stainless Steel Powder for Mechanical Parts by Arthur H. Grobe and Raymond Hoffman 
The properties, applications, and advantages of machine parts made from Type 316 stainless steel powder 


Selecting Organic Coatings for Metal Products 


A breakdown of various enamels, lacquers, and varnishes. Factors to consider during selection 
Flow Rate Conversion Chart by N. M. Sverdrup 

Converts U.S. gal per min to cu in. per sec or, if the specific gravity is known, to lb per sec 
Radial Deflections of Rotating Disks With Central Hole by L. M. Porter 


Nomogram can be used for disks of uniform thickness of steel, aluminum, or magnesium 


Vibration Nomograph by George F. Forbes 


Chart facilitates the solution of simple harmonic vtbenion pro btome 


INDEX TO VOLUME XXII FOLLOWS PAGE 186 
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Mallory 


Motor Capacitors 


Reduce Costs 


and Increase Efficiency! 


W ashing machines, refris 
demonstrate the vay Ma lory 
the problem of high starting 


ke spite severe starting « 


nd vibration 
vol Mallory pionee! 





MALLORY AC MOTOR CAPACHTTORS — 
hhas } mmiees 


lormance at ele 
long shel ile 
competitive price 


operation of 


Thats. 


If desired, Mallory AC Capacitors can be supplied without hardware, for use with your present mounting method. 





— SERVING INDUSTRY WITH 


: Electromechanical Product 
P.R.MALLORY & CO. inc. Sediaiee ; Aes s : 
I'l Tuners | ibrators ” 
A 2 : O a Electrochemical Products 
(Capacitors 


Rectifiers 
Vercury Dry Batteries 





Metallurgical Products 
ontacts Specks Vie als 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA aces panes ae 


H elding Materials 


dD: 





iehlivhts 


When requesting further information from companies and organiza 
tions mentioned in the items below, confusion can be avoided by 


referring to the issue of Product Engineering in which items appear 





NONMETALLIC MATERIALS 


A SPECIALCELL perfected by Minnesota Mining 
& Mfg. Co. has put the productionof aseries of 
‘. |} ] LY) fluorochemicals ona commercial 
a a a) basis. This electro-chemical de- 
EVR j. vice has solved the problem of 
Za handling fluorine and its com- 
y. - pounds. Expecteduses are in hy- 
—_ ~~——~ draulic fluids and lubricants. 


‘ 


PLASTIC PIPING is reported to outperform its 
metallic equivalent in applications where strong 
acids, alkalis and solvents are present. Called 
Tuffstuff by the Clopay Corp. of Cincinnati, this 
rigid polyvinyl chloride is extruded in standard 
pipe and tubing sizes. Conventional welding, 
cementing and bending procedures can be used 
during fabrication. 


WHITE PAINT applied to the floor beneath the 
B-29 bomb bays being modified at Lockheed Air- 
craft's Marietta, Ga. plant, reflects four times 
as much overhead lighting as before and has made 
need for rigging extension lights on cords un- 
necessary. Speed-Rex paint has properties of 
fast drying, adhesion and resistance to abrasion. 


IMPROVED FLUXES worked out by Solar Air- 
craft Co., San Diego, Calif., reduce fusion weld- 
ing costs by controlling penetration, thus per- 
mitting higher welding temperatures without 
"burn-through"". Recommended for use on heat 
and corrosion resistant alloys, fluxes are well 
suited to weldments requiring a "back-up". 


"CONTACT RESINS", syrupy liquids usually of 
the alkyd or polyester class, polymerize in the 
presence of catalysts to infusible solids. This 
property makes them suitable for 

complex laminated constructions 

that generally call for elaborate 

and expensive molds. With these 

resins, the mold can be made of 

~ plaster, wood, metal or glass 

fabric laminates. Engineers at Naval Air De- 
velopment Center in Johnsville, Pa. are repair- 
ing rodomes with these low-pressure materials. 
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RUBBER-IMPREGNATED leather combines the 
low friction and high strength of leather with the 
good sealing, resilience and heat resistance of 
rubber. E.F. Houghton & Co. of Philadelphia 
produces this 1243 VIM material as "'V"' and cup 
packings that withstanda 200-F temperature, as 
well as resist oils and solvents. 


LIGHTWEIGHT ACETATES metalized with a 
0.001-in. thick colored film may take the place 
of metal foils that are becoming less easy to 
obtain. Flexible plastic, made by Coating Prod- 
ucts of New York City, can be laminated to paper 
and board with the film sealed between layers. 


METALLIC MATERIALS 


THIS YEAR'S SAVINGS of critical metals in the 
radio and TV industries alone are estimated at 
“Tresteos| 75,350 tons. Compared with 
<n & 1950, typical savings of various 

i BE materials are: Co-364, Cu-24%, 
ie Ni-28%, Sn-25% and Zn-26%. 
L —. Radio-TV Assn based figures on 
== annual output 20 percent below '50. 


PERMANENT MAGNETS made of materials 
other than strategic and costly nickel and cobalt 
are scheduled for production early next year. 
Philips Research Labs of Eindhoven, Holland 
have not released property data, but indications 
are that the new material stacks up well against 
some of the Alnico alloys. 


CHROME CARBIDES having a nickel binder but 
no tungsten or cobalt were recently announced 
by the Carboloy Dept. of General Electric, De- 
troit. These Series 600 powder metals contain 
about 70 percent chromium by weight, have ex- 
cellent resistance to abrasion and erosion, are 
halfas dense as tungsten carbide and resist ox- 
idation at temperatures to 1, 830 Fahrenheit. 


AS TITANIUM PRODUCTION goes up, U.S. im- 
ports of manganese can come down, a significant 
fact when it is noted that about nine out of ten 
tons of manganese are bought abroad. Metallur- 


( ontinued on page 
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Changing to Plaskon Alkyd Molding Compound enabled Barber-Colman 
Company to cut the cost of molding these magneto rotors for J. 1. Case 
tractors in half... ‘‘a 50% saving’. And J. I. Case credits Plaskon Alkyd 
for satisfactory mechanical and electrical properties, with complete 


absence of objectionable electrical “‘tracking’’ across the rotors. 


Applications of many types offer convincing proof that quick-curing 
Plaskon Alkyd can usually be molded three to four times faster than con- 
ventional thermosetting materials. This means that dies with fewer 
cavities may be used to achieve a given production rate. And because 
Plaskon Alkyd can be molded at lower pressures, maintenance of tools 
and presses is generally reduced. There are so many ways to save using 
Plaskon Alkyd for the molding of plastic parts! We will be glad to tell 





you more whenever it 1s convenient for you to see one of us 


Your files should contain these bulletins on the properties; 
uses, and molding of Plaskon Alkyd Molding Compounds 
Write and we will send your free copy by return mail 


mold it better and faster with 
PLASKON DIVISION «tissey-owens-rorp GLass COMPANY 


a | - 
Toledo 6, Ohio ) { 
In Canada: Canadian Industries, Ltd., Montreal, P. Q. d! i‘ A 
Branch Offices: Boston, Chicago, Los Angeles, New York, Rochester 7 - ss 


Manvtacturers of Molding Compounds, Resin Glues, Coating Resins 
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gists at the Southern Research Institute claim 
that titanium and zirconium as alloying elements 
in certain grades of steel perform nearly the 
same role as does manganese. 


CONDUCTOR-GRADE aluminum and 0.001 to 
0.5 percent peven from wire that has an electrical 
son =WNy conductivity at least 61 percent 
es figure in Annealed Copper Std. 


; ae Patent 2,545, 866, held by Alcoa, 

ak States alloy can be cold drawn 

Le from hot-rolled rod to a dia of 
0.210 in. without an anneal. 


CREEP TESTS made on high-purity lead and 
some of its alloys at the Baillieu Laboratories, 
University of Melbourne, indicate that varying 
surface conditions are not critical. Such is not 
the case with many of the common alloy materials 
recently creep checked in this country. 


PROCESSES 


PHOTOSENSITIVE PLATES made of anodized 
aluminum are the key to a Swiss reproduction 
process called Aluphoto. A substantially grain- 
less image of high resolution is permanently reg- 
istered in the anodized layer by conventional de- 
veloping procedures. Advantage is the perma- 
nency of the image through its corrosion, wear 
andheat resistance. Horizons, Inc. of Cleveland 
holds the U.S. rights to the process. 


A "LIQUID BLANKET" poured over molten zinc 
used for galvanizing wire stops the formation of 
zinc oxide "crusts''and makes possible 20 to 50 
percent savings of the critical metal. Dewey and 
Almy Chemical Co. of Cambridge, Mass. re- 
ports the liquid does not have the porosity of 
“dry blankets" and also reduces spatter. 


WET-BLASTING aluminum parts with a water- 
solution of sand removes the oxide film so that 
¥ _ parts canbe chromium plated di- 
. rectly. Cro-Plate, Inc. of Hart- 
ford, Conn., who developed the 
blasting technique, states that 
parts must have simple contours 
to insure 100 percent cleaning. 


CHROME-RICH LAYER diffused in ferrous al- 
loys either replaces chrome plating or stainless 
steel. This Onera process, developed by the 
National d'Etudes et de Recherches Aeronau- 
tiques, Paris, centers around the decomposition 
of chromium fluoride at temperatures varying 
from 1,920 to 2,900 Fahrenheit. 
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WRINKLED flanges and beads are common on 
ferrous and nonferrous stampings formed be- 
tween a rubber pressure pad and low-cost form 
blocks or dies. Often more time is required to 
pound out the wrinkles than to complete the initial 
press operation. North American Aviation has 
designed special clips that prevent wrinkling by 
restraining edges of sheet during forming. 


SOME OF THE SECRETS to welding zirconium 

are being exposed through tests conducted at 

Oregon State College, Corvallis, 

Ore. Carefully-controlled argon 

gas and shielded-tungsten arc 

welding plus annealing look the 

most promising. No oxygen or 

-@ nitrogen penetration is evident in 

test pieces, but some loss of ductility is notice- 
able in the vicinity of the weld deposit. 


CONTROLLED CASTING contributes largely to 
the performance of aluminum bearings. When 
discrete particles of tin are uniformly distributed 
throughout the aluminum matrix, the resulting 
alloy has the softness of babbitt and a high fatigue 
resistance at temperatures as high as 300 F. 
Tests are continuing at England's Tin Research 
and Fulmer Research Institutes. 


COMPONENTS 


UNLIKE CLUTCH PEDALS, automobile brake 
pedals are hereto stay, but they will have a "new 
look."' In the Bendix Treadle-Vac system to ap- 
proce next yom, the brake will resemble the ac- 
celerator pedal and have a 3-in. 
€i2[ instead of 6-in. trave!. Special 
% system components are a vacuum 
a¥ cylinder in the hydraulic line and 
4 =~ a booster for supplying half the 

vz" braking effort. 


VANE-TYPE PUMP permits rapid regulation of 
volume and direction of oil flow to fit circuit and 
cycle conditions. Milwaukee Hydropower, Inc, 
does not use springs to position the vanes, but 
the pressure ring rotates with the vanes, there- 
by reducing friction and wear. 


COLORED CAPS that snap onto grease fittings 
have a dual purpose, according to Van Dusen 
Aircraft Supplies, Teterboro, N. J. Pro-Kaps 
not only keep abrasive material clear of the 
grease inlet, but also act as indicators of fitting 
location and, with the aid of a color code, type 
of grease used at each fitting. 


(Continued on page 9) 
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Meiallurgical 


furnece inves- 


tigations in the laberatery 


Inflvence heat processing 
manvfacture. 


pressure vessels and 
deep-drawn shapes 


To meet industry's ever-advancing needs for pressure 
vessels and deep-drawn shapes of lighter weight, 
higher strength, greater dependability and longer 
life, Scaife maintains constant research and engineer- 
ing studies of materials, methods and products. 

The findings of these research programs are used 
by Scaife engineers in the design and production of 
vessels to give them the qualities needed to meet 
the requirements of the particular service for which 
they are built 

The name SCAIFE on pressure vessels and deep- 
drawn shapes means highest quality and most ad- 
vanced design 


lo 


») for Air, Gases and Liquids 


Makers of Pressure Vessels 


Scaife Company 


OAKMONT (PITTSRURGH’ DISTRICT), PA. 


Starting with a cir- 
cular sheet of stee!— 


@ cup is formed by a 
conventional draw- 


ing operation 


A continuation of this 
pressing operation 
turns the cup “inside 
out” without remov- 
ing it from the dies, 


completing—ina 
single stroke— the 


deep-drawn shape. 


Scaife cylinders are 
used for liquefied 
petroleum gases, 
freon, acetylene, sul- 
fur dioxide and other 
materials. They ore 
light in weight 
streng and durable 


ee 
Zz Deep-drawn shapes 


vor 


made by the Scaife 
reverse-draw process 
(described above) 
have uniform wall 
thickness throughout 
the entire length of 
the draw. Can be 
madein various 
lengths, diameters 
and symmetrical 
shapes 


a 


Scaife pressure vessels for cir, 
gases and liquids are made in 
standard and special designs 
ond for various types of service. 








SUBMINIATURE RESISTORS made by Instrument 
Resistors Co. of Union, N.J. are of sealed-in 
Bakelite construction and have a special coating 
that resists formation of fungus. 


EIGHT HOOK-SHAPED TERMINALS extend from 

a 0.6-in. dia header hermetically sealed into a 

“+ drawn aluminum 1-in. cube hous- 

. », ing. Suchare the design features 

| of a miniature relay made by the 

‘ Hermaseal Co. of Elkhart, Ind. 

Assembly can be panel mounted 
from top or bottom. 


A "POWDERED GLASS BASE" is used on a 75- 
mc radiation-cooled tetrode to provide increased 
cooling capacity. Amperex Electronic Corp. of 
Brooklyn, N. Y. also reports that this type of tube 
construction obviates the need for an additional 
externa! base. 


RECTIFIER TUBE, designed by RCA to meet 
military requirements under extreme tempera- 
ture changes, is filled with xenon gas that gives 
it high efficiency at temperatures between ap- 
proximately -100 F and + 200 F. It is to replace 
the mercury-vapor rectifier that fails to operate 
at these extremes. 


TESTING 


PROBLEMS OF SPRING DESIGN are solved with 
the Calculaide spring computer designed by 
American Hydromath Corp. of New York City. 
Computer correlates, in one setting, the vari- 
ables in spring design. Typical values include 
outside diameter of spring, wire size in diameter 
and gage number, number of active coils,mate- 
rial and its torsional modulus G, maximum sheer 
stress, load and total deflection. 


RODUCT 


LACK OF "JET" ALLOYS has led NACA re- 
searchers to experiment withair and liquid cool- 
ing systems for oreheating fuel and cooling jet 
engine components. Air system is far enough 
developed to mean significant savings in critical 
alloying materials. 


MICRO-MOTION MOVIES, 16 mm pictures taken 
at rate of 1,000 frames per min, are the basis 
for certain changes in the design of machinery. 
Operator-miotion studies made by Eastman Kodak 
reveal the need for relocating, combining, elim- 
inating controls or revising the shape of operating 
parts on machines. 


RAPID ANALYSIS of metals and alloys both 
qualitatively and quantitatively can be perform- 
ed with an improved fluorescent type instrument 
= designed by North American Phil- 

O< 
ep. P- »- ips Co. of Mount Vernon, N. Y. 


Analysis of solids, semi-solids 
rat and liquids is reported to be fas- 

|! ! Wi ter than by most of the ordinary 

~~~ chemical methods. 

VIBRATORY MOVEMENTS can be accurately 
measured with a piezoelectric compressive ac- 
celerometer designed at the National Bureau of 
Standards in Washington. Pickup is composed 
of a barium titanate disk 1/16 in. thick and 3/8 
in. in dia, stacked between a suitable base and 
a block of metal used for mass loading. Voltage 


generated in compressed disk is proportional to 
acceleration being measured. 


A SPECIAL KIT that features miniature wires 
and cables of assorted sizes and types is design- 
ed for various experimental uses. Tensolite 
Insulated Wire Co., Tarrytown, N.Y., finds the 
main application is in work connected with elec- 
tronic development and redesign projects. 
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Engine being lowered into 


locomotive at the Fddystone Plant 


thon 


nated RF-16, has a redesigned engine that accounts for part 
The crankshaft is 


pertormance 


connecting rods are heavier 
the 1,600 hp all service locomotive described 


the road freight unit has high speed trucks, 


More powerful than previous models, the 1,600 hy 


THIS MONTH’S COVER 


the cab of a new diesel electric road-freight 
of the Baldwin-Lima-Hamilton Corpora 
locomotive, desig 
of the improved 


thicker, 


This basic engine is the same as 


larger, the crankshaft is and the 
that used in 
144 to 14 


on pages However 


different gearing and controls 


and an entirely different body 








45010 1000 Feet of Track Maintained Par Hour { 
Powerful TDA BRAKES 


PROVIDE SAFE, EFFECTIVE CONTROL! 


Railway track maintenance has to be quick, safe and positive. And the Puliman- 
Standard power track maintenance machines can crib, clean ballast, and tamp almost 
as many ties in an hour as a multiple-power-tool hand tamping gang can do in a 
day! These fast working machines need dependable brakes to stop and hold them 
in exact but continually changing work positions. And they have them! They're 
equipped with sturdy, TDA “P” Series Power Brakes. The simple design of these 
efficient brakes provides positive action—easy, low-cost maintenance 


WHATEVER YOUR BRAKING PROBLEM— 
TAKE IT TO TDA BRAKE DIVISION! 


Modern industry is constantly working to produce machines that Here Are A Few Of The Many Products 

operate faster, safer and with greater efficiency. In many of these Which Can Be Equipped With TDA Brakes 
machines controlled rotation plays an important role. That’s why Centrifuges © Compressors @ Conveyors @ Cranes 
TDA Brake Division is putting its 40 years’ experience to good use Cream separators © Diesel hook-ups ¢ Dry cleaning 
in developing better, more efficient brakes to meet any type of indus- machinery @ Extractors ¢ Hoists ¢ Industrial electric 
trial application. A staff of skilled brake engineers and TDA’s mod- Semnctes Cee hee Gale fenier 


j | d dy hel | mill machinery © Machine tools © Materials handling 
ern production facilities stand ready to heip you solve your specific equipment © Motors © Packaging machinery © Paint 


braking problem. If one of a complete line of dependable TDA Brakes mixers © Press brakes © Printing presses © Rolling 
doesn't do the job, TDA Brake Division will design a brake to fit mills @ Shears © Warpers (textile) ¢ Welding posi- 
your needs. Simply mail the coupon below for complete information. tioners © Winches ¢ Automotive © Farm equipment 
Earth moving equipment * Construction equipment 

Public transportation 





N 


‘ 
y @ 
by TDA BRAKE DIVISION—DEPT, A-9 


Ti 

A 

Con ann ASHTABULA, OHIO Py : Pe 
Please mail brake information on these applications: 


NAME 
TDA BRAKE DIVISION 


COMPANY THE TIMKEN-DETROIT AXLE COMPANY 
ASHTABULA, OHIO. } 


ADDRESS \__ sx Aigo’) Standard » 
city 


ct ROT, 
mA) Ale, 











TRADE MARK REG/STERED 
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All screw conveyors are not the same... 


LINK-BELT offers you the widest range 
of types to match your design needs 


LINK-BELT HELICOID 


On this New H f Machine 
Co. Model hay baler, Link-Belt 
screw ( nvecy utilized as an 


c 


hcent, low-c« 


ing mechanism 


st part ot the feed- 


More than capacity . . . more than length 
... are considered by Link-Belt engineers 
when they recommend a screw conveyor 
for your requirements. Abrasiveness, mois- 
ture content, size of feed, corrosiveness 
and many other factors are important. 
Remember, Link-Belt is the nation’s top 
producer of materials handling and power 
transmission equipment . .. another reason 
why Link-Belt Screw Conveyors are sim- 
ple, compact, have few wearing parts, 
greater dependability. Then too . . . they're 


SCREW 
feeds hay gently 
into 
baler nu 
flighting or sectional flig 
can 
mounted 


CONVEYOR 


ng chamber 
Continuous 


Dt j 
supplied 


or unmounted 


_" 


~ 


accurately made to insure easy assembly 


and smooth operation. 

And you'll find versatile screw con- 
veyors efficiently handling other jobs — 
elevating, conveying, digging, mixing, 
spreading, and feeding applications. Get 


Link-Belt 


BELT 


SCREW CONVEYORS 


the complete story from the 
office near you. 


LINK-BELT COMPANY: Chicago 8, Indianapolis 6, Philadelphia 40 Atlanta, Houston 1, Minneapolis 5, Sao Francisco 24, Los Angeres 35, Seattle 4, 
Toronto 8, Springs (South Africa). Offices ia principal cities. 
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PROBLEM: 
How to get a good contact surface on 
Magnesium to provide proper joint conductivity? 


GENERAL PLATE 
Provided the solution with “Copper on Magnesium 
-»- A composite Metal Combination” 





coprer 





Recently the General Plate was asked how to overcome the 
difficulty of attaching leads to magnesium and attain good joint 
conductivity 


General Plate Engineers provided the solution by bonding a 
thin layer of “copper on magnesium.” This new type clad metal gave the 
contact surface required, as well as a surface on which soft soldering 
operations were readily performed. 


No matter what your problem, it will pay you to consult with 
General Plate. Their vast experience in cladding precious to base 
metals, or base to base metals can overcome your problems... 
often reduce costs. 


General Plate Products include . . . Precious Have You a Composite Metal Problem? * 
metals clad to base metals, Base metals clad to base 


metals, Silver solders, Composite contacts, buttons and General Plate can solve it for you 
rivets, Truflex" Thermostat Metals, Alcuplate®, 

Platinum fabrication and refining, Age-hardenable, #720 

Manganese Alloy. Write for information. 


GENERAL PLATE 


Division of Metals & Controls Corporation 
112 FOREST STREET, ATTLEBORO, MASS. 
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Here’s how you can tell the chain 
with SHOT-PEENED rollers... 


LOOK FOR THE 
DISTINGUISHING 
DARKENED ROLLERS 








t shor-t 


ue peened rollers on the 
Shot-peening gives rollers the 
ike repeated shock and impact 


n tensile strength, durable under 
tin weig 


it and uniform in pitcl 
1roughout industry 
nveving purposes 
research and precise manufacturing 
nk-Belt Precision Steel Roller Chain meets 


rds for uniform strength. You get a posi 
long inaffected by heat, cold or moisture 
nk-Belt 


Roller Chain is available in 
in 38 to 


single or multiple 


in. single and double pitch. For all the 


ill your nearest Link-Belt office 


Easier coupling 


and uncoupling without 
sacrificing load distribution 


Patented E-Z Assembly 
Bele 


feature 
Precision Steel Roller Chain 
won world-wide approval. Cou; 


UU) ng a 
uncoupling of m 


tuple wi ith chain 
Sa right on the job —is far easier. There's 
» & 

* ’ absolutely no sacrifice of load distrit 
Qn we tion no loss of the 

4 - 

° - 
+ A 
>.” a 


i chain's remark 
able performance 


Press-fhits berween 
chain pins and middle | 
modified. But full load carry 


across the entire width of the chain has 
heen maintained 


le bars have been 
ng Capacity 


PRECISION STEEL ROLLER CHAIN 


UNK-SELT COMPANY: Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, Houston 1, Minneapolis $, Sen Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8, Springs (South Africa). Offices, Factory Braoch Stores and Distributors ia principal cities 
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2 TRUARC RINGS 
ELIMINATE BULKY THREADED RETAINERS 


54.02 PER UNIT 


... SAVE 41 MINUTES... 


Oversize internal and external retainers 
required costly milling, turning and threading opero 
trons. Assembly ond disassembly (for inspection and seo! 
replocement) was slow, difficult and expensive Woll 
thickness ond weight were excessive 


Sperry Products, Inc., Danbury, Conn., saved 41 minutes in manu- 
facturing and assembly time by using 2 Waldes Truarc Retaining 
Rings in place of old-fashioned threaded retainers in their self- 
sealing couplings! With Truarc Rings many tooling operations were 
eiiminated ...important savings per unit were made in raw mate- 
rial (1% Ibs. metal), overall size (3/16" diam.), and weight (1 Ib.) 
Unit efficiency was greatly increased! 

Redesign with Truarc Rings and you, too, will cut costs. Wherever 
you use machined shoulders, bolts, snap rings, cotter pins, there's 
a Waldes Truarc Retaining Ring designed to do a better job of 
holding parts together 

Truarc Rings are precision-engineered quick and easy to 
assemble and disassemble. Always circular to give a never-failing 
grip. They can be used over and over again 

Find out what Truarc Rings can do for you. Send your blue- 
prints to Waldes Truarc engineers for individual attention, without 
obligation. 


v An internal (series 5000) ond aon ex- 
ternol (series 5108) Truarc Ring are set into 2 grooves 
Light, strong, economical Truarc Rings simplify assembly, 
disossembly, maintenance. Unit is smaller, more efficient 


Greater accuracy becouse of positive stop positions! 


USE OF 2 TRUARC RINGS ELIMINATED THESE COSTS 


MACHINING: 


outer shoulder ring: 15 minutes ... . $1.12 
inner retainer: 20 minutes 
threading: 4 minutes 


ASSEMBLY 
Total labor savings 
MATERIAL: 


brass threaded retainers 


TOTAL SAVINGS WITH TRUARC RINGS .. . $4.02 


For precision internal grooving and undercutting ... Waldes Grooving Tool. 





WALDES 


TRUARE 


REG US PAT rf 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES TRUARC RETAINING BINGS AND PLIERS ARE PROTECTED BY ONE OF BORE OF THE FOLLOWING 
UG. PATENTS: 2.902.047. 2.902 848 2.416 O52: 2.420.921, 2.428. 941; 2.490.708: 2.441, 046; 2.458.165 
2.463.300 2.463.303: 2.487.802 2.467. 802, 2.491.206, 2.509.081 AND OTHER PATENTS PEROING 
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- aipampredeNipubegieaie teebestasdon ghee uioaneicings 
Bb) Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N.Y 


Please send engineering specifications and data on Waldes 
Truarc Retaining Ring types checked below PN 123 


Bulletin *5 Self-locking ring types 
Bulletin *6 Ring types for toking up end-play 
Bulletin *7 Ring types for radial assembly 
O Bulletin *8 Basic type rings 
Send me information about the Waldes Grooving Tool 
Nome 


Title 








Company 
Busi Address 








—— eo oo oo 
eee ee aaa 


City Zone Stote 5678 


Leese eeeeeeeeeoeaeoaeoand 
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This combination gives you 
3 PLUS-performance features 


IN ONE ASSEMBLY OPERATION... 


the famous SHURE STAKE Tool” has now been 
adapted to instoll also the new 

PUT BARREL T & B Self-Insulated Sta-Kon Terminalst 

INTO PROPER NEST 


CLOSE HANDLES 
COMPLETELY. a a 
“a so 

For terminal-to-wire assemblies that are quickly 
and easily made . . . and stand up under the 
toughest service conditions . . . just close the jaws 
of these new SHURE STA KE Tools on T & B 
Self-Insulated Sta-Kon Terminals. You build these 
three service advantages into your products, in a 
single low-cost operation: 


I. Electrically sound, mechanically strong joint. 
(Unique, time-tested SHURE STAKE toggle 
principle builds pressure of one hand up to 2000- 
pound staking force. Ordinary tools exert only 
800-pound pressure.) 


é- Firm gripping of wire insulation within insu- 
lated terminal body. (SHURE STAKE Tool 
closes both wire-gripping and insulation- 
gripping ends of terminal simultaneously.) 


rerminal insulation that prevents shorts 
in close quarters—without an extra insu- 
lating operation. (Insulation is positively 
anchored in place when terminal is 
shipped—remains positively anchored 
during assembly and in service.) 
RESULTS A pr 
With SHURE STAKE Tools, you get a THERE'S A 
top-quality assembly job every time. Once 
the jaws have started to close, they can’t 
be reopened till full staking pressure has been 
applied 
. ’*s a cinch to be sure you're us the 

nia he tool. SHI RE STARE Tools, like Self patente 
Insulated Sta-Kons, are color-coded for size. Just look . PRODUCT 
for the terminal color on the tool handle! 

Three tool designs meet all assembly requirements. for every 
WT-143 handles RA and RB terminals; WT-144 installs wiring job 
RC size; WT-141 is adjustable for all three sizes. . le the 


*Potents Pending Patented 


complete T & B 
ENGINEERED RIGHT... DISTRIBUTED RIGHT... These new SHURE STAKE Tools for Self-Insulated Sta- line of fittings 
Kon Terminals are typical of the many T & B quality products recently re-designed to give you outstanding for all 
performance at lowest cost. Like all T & B products, they're furnished exclusively through local T & B conductors and 
distributors under the T & B plan. raceways. 


THE THOMAS & BETTS CO. ccuarorrs wn 


Originators 4 
INCORPORATED cdicdon toubahs Wes 
16 Butler Street, Elizabeth 1, New Jersey 


Our Field Design Engineers are ready to heip you on special fittings problems. Ask your nearest T & B distributor to arrange to have one get in touch with you. 
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Everyone Carn Count or 


/ 


VEEDER-ROO’ 


; by 
: Y 

This REEL CONTROL BOX, | ly 

complete with its built-in counting 4 

mechanism, indicates the number 

of feet of antenna reeled in and 

out of certain types of military 

aircraft. Manufactured completely 

by Veeder-Root, including outside 

bakelite cover and box, this unit 

shows another imaginative appli- 

cation of the universal language 

of direct-reading Countrol. 
Now if you, in any of your 

defense work,* have a counting 

problem, then you can count on 

Veeder-Root to help you in every 

possible way. 


L_ ; 
if N VEEDER-ROOT INCORPORATED 
"The Name That Counts” 
HARTFORD 2, CONN. - GREENVILLE, S.C. 
Montreal 2, Canada « Dundee, Scotland 
Offices and agents in principal cities 


“Counts Everything on Earth” 
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Cork-and-Rubber 


Gasket Materials 


made to meet sovernment specifications 


You can get samples from Armstrong of materials made to meet each 
class of the principal government specifications covering cork-and-rubber 


gasket materials. These materials are listed below 


Specification Material Specification Material 
MIL-G-6183 

Pype | Soft NC-709 

rune I Medium NC-710 I'ype Il Medium. DC-100 

rype | Firm NC-711 Type IL Firm DC-113 


MIL-T-6841 J DK-153 MIL-G-6747 DK-149 
tRA-304S 


Type I Soft DC-167 


For additional data on the materials above, call your nearest Armstrong 
Industrial Division office or see Sweet's file for product designers 
New cork-and-rubber compounds. Armstrong's Research Laboratories are 
ready to develop new cork-and-rubber materials to meet new military re- 
quirements as they arise. Please discuss your needs with your nearest Arm- 
strong representative or write 
Cork compositions; There is an Armstrong Cork Composition made to meet 
each of the classes under Federal Specification HH-C-576, as well as each of 
the grades under specification MiL-C-16090 
Synthetic rubber compounds, Armstrong makes specialized synthetic rubber 
compounds for critical uses, Example: synthetic rubber valve washers for 
iircraft fuel and oil servicing nozzles made under MIL-N-4180 
Send for this gasket manual. It contains 24 pages of information designed 
you make the best use of Armstrong's Gasket Materials. Included are 
ms of subjects such as designing gaskets to re 
practical tolerances for resilient gaskets 
designing gaskets for efficient sealing, and others 
ou'll find, too, up-to-date data on cork-and-rubber 
mmposition, and straight synthetic rubber gasket 
ing materials. Included are current government speci Armstrong's 
fications and tentative SAE-ASTM specifications — 
See Armstrong s Gasket Materials in Sweet's file 
for product designers. For personal copy, write Arm 
strong Cork Company, Gaskets and Packings De 
partment, 7112 Arch Street, Lancaster, Pennsylvania 


ARMSTRONG’S GASKET MATERIALS 


Your nearest Armstrong Industrial Division office 


ALBANY 10, N. ¥ wthern Boulevard, Telephon 4-0131 ® BOSTON 16, MASS 131 Claret ‘ 
CHICAGO 54, ILI 5 36 Merchandise Mart, Telephone DElaware 7-0500 @ CINCINNATI 2, OHIO, Temple Bar Building, 138 E. Court Street 
Telephone: PArkway 322 CLEVELAND 15, OHIO, 209 Hanna Bidg Annex, Prospect Ave. and E l4th Street, Telephone MAin 7900 e 
DETROIT 26, MICH 10th Floor, Free Press Building, 321 Latayvette Avenue, West, Telephone: WOodward 3-5670 e@ GREENVILLE, §S. C.. 
Norwood Place ‘ ue treenville 3-5302 @ LOS ANGELES 15, CALIF 719 Bendix Building, 1206 Maple Avenue, Telephone: RICHmond 
o286 e I 16 2 Avenue, Telephone: MUrray Hill 4-6900 ¢@ PHILADELPHIA 2, PA., Robinson Building, Fifteenth 
and Chestn ree Tele cu 290 © ST. LOUIS 3, MO., 1205 Olive Street, Telept CHestnut 1757 © IN CANADA: Armstrong 
Cork Cana I re +“ ‘ Montreal, Quebec, Telephone: ATlantic 4 


Street, Telephone: COpley 7-2490 ¢ 


33 
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look for 


1. Remove end cap 


2. Remove gear case cover 


Horizontal Split Cose Construction 


Many hours of service and maintenance time are 
saved by this split case construction—an exclusive 
Westinghouse feature. The parting line of the case is 
on the center line of the bearings. This provides easy 
accessibility without the necessity of disturbing the 
motor, mounting or driven machine. 

Two simple operations are all that are required to 
open the Westinghouse Gearmotor for inspection or 
servicing: (1) Remove end cap, (2) Remove gear case 
cover. A man and a wrench can complete the operation 
in record time. 

The long service life of Westinghouse Gearmotors 
saves you time and money, too. High-quality compo- 
nents that assure you trouble-free performance include: 

Taper-hardened helical gears for high efficiency and 


smooth, quiet operation. 


Propucr E.NGINEERING DECEMBER 


Anti-friction bearings for permanent shaft alignment 
and minimum friction loss. 

A simple splash-type oil system for positive and 
ample lubrication. 

Bulletin DB-3600-H contains complete product in- 
formation and application data on all Westinghouse 
Gearmotors. Write for your copy today. Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


J-07301 








(GRAPHITAR ) 


™ 





a —_ 


a, — eo 7 —_— —_ 


makes possible radical 


Oberdorfer rotary gear pump 


The housing for this versatile little rotary gear pump, made by the 
Chemical Pump Division of Oberdorfer Foundries, Inc., in Syracuse, N. Y., is 
machined from a solid block of pure Graphitar. Graphitar is probably the only 
material that could be used successfully in this particular application, because 
the pump must withstand the destructive action of a wide range of highly corrosive 
liquids and still operate efficiently without lubrication at speeds up to 1725 rpm. 
Graphitar is chemically inert—it will not corrode even when exposed to concentrated acids. 


Graphitar is also self-lubricating and highly resistant to wear. 





GRAPHITAR is a highly successful carbon-graphite engineering material for a wide variety of seals, bearings, 
cylinder liners, pistons and countless other parts. It can be formed into relatively complicated shapes and 
ground to tolerances as close as .0005”. Graphitar is extremely lightweight, yet mechanically strong 

and highly resistant to wear. It is practically unaffected by high temperatures and high speeds. 

Graphitar can improve the performance of your products and save critical metals such as steel 


and aluminum for defense production. For complete information, write today to... 


THE UNITED STATE 
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GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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Manval Reset Type 


Specify and Use Motors 
With Built-in 


KLIXON 
PROTECTORS 





Klixon Protectors in your motors are one way 
to keep today’s rising operating and replacement 
costs down. 

Built-in as an inherent part by the motor manufacturer, the Klixon 
Protector saves money and reduces idle machine time by preventing the 
motor from burning out. This means that you have less equipment 
shutdowns, less motor repairs and replacements . . . all adding up to 
Substantial savings. 


—~. Here's how the Klixon Protector saves the motor — should the motor 

: become dangerously overheated from overloads, high ambients, etc., 
LIxO the Klixon Protector snaps the power “off” preventing a possible 
ae burnout. When it cools to safety, the protector snaps the power “on” 


again automatically or by pushing the red button depending on the type 
SPENC = etn ae TAT of protector used. Temporary overioads do not cause nuisance tripouts. 
Division of Metols controls Corp. 


lectric ti > 
912 FOREST ST., ATTLEBORO, MASS. As a user of electric motors, you can keep production moving, cut 


motor upkeep down to a minimum by ordering and using motors with 
built-in Klixon Protectors. The additional cost is low... pays dividends 
day in, day out. 

Remember, always specify Klixon Protectors on your moter purchase 
orders for positive motor protection, 
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On any problem involving technical made experimental or test designs can 
ceramics, the cooperation of our engi- be made quickly and at reasonable 
neers is available on request. Their cost. When the design has beentested - 
half a century of specialized experi- ond perfected, quantity production is 
ence has enabled them to heip solve now more quickly available from our 
many different design problems. Hand new plants which are in production. 


SOTH YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


OFFICES. METROPOLITAN AREA. 67! ° 5 ‘ helt 2.0159 * CHICAGO, 228 North Labetio S., Central 61771 

PHILADELPHIA, 1649 Merth Breed St... Stevenson e7: . LOS ANGELES, 232 Seeth Hill St., Meteet POTS 

MEW ENGLAND, 1374 Messechosetts Ave. Combridge, Mons. Kivtiond 7.4498 « St. Lewis, 1123 Werbhingten Ave. Gerfield 4959 
SOUTHWEST, Jone A Green Co. 6815 Oriete Drive, Duties *, Dixon #918 














| 
| 
: 





—) 
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PRECISION TIMING 


NO STRETCH 


= 


| 
Ke) 


LARGE RATIOS POSSIBLE 


—— — 


(«+} —@) 


— = 


FIXED CENTERS 


ame 
2 


) @E 


SMALL PULLEY DIAMETERS 


NO INIT/AL TENSION 


GILMER “TIMING BELT” 
PATENTED 1950 





The drive idea that’s opened a world of new possibilities 
for designers! Already, on thousands of machines, in 
scores of industries, the Gilmer “Timing Belt’’ Drive 
has improved performance, cut costs, made possible 


power drive designs that are little short of revolutionary! 


WHAT IT 1S—The Gilmer “Timing Belt” is a tooth-grip 
belt that makes positive engagement with axially 
grooved pulleys. It operates without slip or cree] 
And, because speeds of driver and driven pulleys 
synchronize perfectly, there’s no speed variation 


angular velocity is constant 


HOW IT’S MADE—High tensile-strength steel-cable 
pulling elements are embedded in a body of tough oil 
and heat-resistant Neoprene. The flexible cables won't 
stretch—make it possible to operate belt on fixed 
centers without take-up adjustments; to use extreme 


pulley ratios without loss of pulling power 


WHERE TO USE IT—The Gilmer ‘““Timing Belt” Drive 
is suitable for an infinite variety of applications: For 
power transmic sion; as a synchronizing drive; as a 
functional part—or any combination of these. Let our 
engineers help design your drive. We'll gladly send 
you an illustrated brochure which shows how leading 
design engineers are using it; gives valuable sugges 
tions for drive designing. Write for it 


L. H. GILMER COMPANY 
1203 Tacony, Philadelphia 35, Pa. 


Divisior State Ru 








a ee 


Excellent results are obtained through the use of HEIM Rod Ends 
in flexible cable control systems such as this Teleflex mechanical remote 
control. The HEIM Rod End operates quietly, provides considerable weight 
saving, compensates for misalignment in all directions, and is available in 
standard sizes and diameters. Millions of HEIM Rod Ends have been used 
by the Army, Navy, and Air Force for use on aircraft, motorized equip- 
ment, motors, and applications where motion is to be transmitted at odd 
and varying angles. 


Teleflex is a mechanical remote control system 
for transmitting motion or force from one 
point to another by movement of flexible 
cable within conduit. The system illustrated 
has a quadrant at the operating end and 
telescopic unit at the remote end attached 


to aircraft carb levers by HEIM Rod Ends. 











THE iE be COMPANY 


FAITRFIELD, CONNECTICUT 








Propuct ENcineEertnc — Decemser, 195] 








Imp Comera Service provides this ingenious idea for picture toking 
Comera molded of Lustrex styrene by Northwest Plastics, inc. tor 
Beourline industries, Inc. both of St. Powl, Mina 


Got the latest picture on Lustrex styrene plastic? 


New developments in Lustrex styrene plastic made this new idea pos- 
sible. First requirement was the idea for designing this ingenious camera 
service. Next was the material to bring it to life 


T idea” Here is TO SUppty fitmr-wiveady loaded in a camera so you 
can take pictures and have the use of the camera. Snap-yeur ictures, 
put the camera in the mail (it comes in a handy self-mailer pack? . 
and you receive back twelve prints. The manufacturer reloads and 
starts The camera on another-saund of service 





Lustrex styrene fits into this picturefrom every angle—provides 
high strength with light weight, good dimensional stability, low-cost 
J 
mass production economies through fast injection molding 


For your-own product or new idea investigate” Monsanto's 
big family of plastics. And, for expert materials engineering assistance, 
send your materials or design problem to THE MONSANTO TECHNICAL 
COUNCIL—a board of ten plastics technicians whose experience and 
knowledge blankets the plastics industry. Probably they can help you 
make an old product better bring a new product to life. 


Send for your free copy 


of Monsanto’s booklet, ‘Idea Generators.”’ 





@eeeesoeeeeodoeeseeneseeeseeeeeeee 
MONSANTO CHEMICAL COMPANY, Plastics Division, 
Room 2112, Springfield 2, Mass 
re _ [) Please send me your booklet, “Idea Generators.” 
MONSANTO Please send me information on Monsanto’s big family of plastics 
[) Please send information about the Monsanto Technical Council and how 
Chemi {LS ~ PLASTICS they can help us 
’ Name & Title 
rR) Company 


SERVING INDUSTRY Address 
.. WHICH SERVES MANKIND City, Zone, State 


Propuct ENncineerinc — Decemser, 1951 











TEN TIMES THE LIFE 
AND STILL GOING STRONG! 
=”, 


Ni-Hard? Pipe Proves Superiority 
in Resisting Abrasive Action 


If your problem is abrasion, you'll be interested in this 
ease history of Metal Mold centrifugally cast Ni-Hard 


pipe in action. 


The McKee Glass Company, one of the nation’s lead- 
ing producers of molded glass for household and indus- 
try, uses a pneumatic conveyor system to handle its glass 
furnace charges. In this system tons of silica, sand, feld- 
spar, borax, etc., are hurled at tornado-like speeds . . . 
about 100 miles per hour . . . through vacuum lines from 
boxcars to storage bins. Broken glass scrap (cullet) is 


added at the mixers to form a highly abrasive mixture. 


Two years ago when the system was installed steel pip- 
ing and later, lined steel piping was used. The severe 
abrasive action coupled with serious discoloration of the 
glass led to the search for a better conveying material. 
As a result, Metal Mold centrifugally cast plain end 


Ni-Hard pipe with a Brinell hardness of 600-650 was 


tNickel-chromium white cast iron. 
Ni-Hard is a registered trade name of 
The Internafional Nickel Co., Inc. 


installed in the line’s most abrasive sections. 


The result, as reported by McKee, was more than sat- 


Ni-Hard 


resisted abrasion much more effectively, as shown by 


isfactory. Contamination was reduced 80%. 


the chart below . . . thus far, in fact, has carried ten 


times the tonnage and the line is still going strong! 


Today, the McKee Glass Company uses Ni-Hard ex- 
clusively in its conveying system. Their experience may 


suggest the answer to your abrasion problem. 


tuctor before farture tons 


still operating satisfactorily 


U. S. PIPE AND 


SPECIAL PRODUCTS DIVISION 


AMERICA’S LARGEST PRODUCER OF CENTRIFUGUALLY 

















Flow Chart of McKee Glass 
Compony row material han- 
dling system in which Ni-Hard 
pipe is used to resist abrasive 
wear, 


FOUNDRY CO. 


BURLINGTON, N. J. 


CAST FERROUS METAL PRODUCTS IN TUBULAR FORM 























ze 


Yes, putting a protective finish on magnesium can be 


done easily, economically and with satisfactory results. 
The procedures used do not differ greatly from those 
employed with other metals. After thorough cleaning, 
a chemical finish is applied and this is followed by the 
desired paint coating. The important considerations 
are the proper choice of chemical treatment and paint 
materials. 


Dow has exposed thousands of paint test panels to 
determine the best paint materials and the most efficient 














complete paint systems. As a result, paint systems are 
available whi h meet normal requireme nts and combine 
adequate protection with attractive decorative charac- 
teristics. Detailed recommendations are available for 
conditions under which magnesium is used in service 
ranging from baked enamel systems for office machines 
to weather-resisting, air-dried pruners and finishes for 


truck bodies and trailers. 


For complete information on finishing methods call 
your nearest Dow sales office or write direct. 


THE DOW CHEMICAL COMPANY 


Magnesium Department « 


Midland, Michigan 


New York * Boston + Philadeiphiu + Atlanta + Cleveland + Detroit 
Chicago « St. Lovis + Houston + San Francisco + Los Angeles + Seattic 


Dow Chemical of Canada, Limited, Toronto, Canede 
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The 4 of Us posto, 
Make a Great Team! 


u* 
— 
aes 

— 


STOCKS ARE Ih 


LONDON. ONTAR 
LONG ISLAND CITY 


LOS ANGELES, CALIFORNIA 


LOUISvHAE, KE 


mempnis, Te 


Me — THE DESIGNER 


My Boston Gear Catalog “2"2;2r2*" 


101 GEAR GROUPS...4704 STOCK GEAR ITEMS 


My Boston Gear Distributor ... . 


76 CONVENIENTLY LOCATED BOSTON GEAR STOCKS 


*1,340,230 Boston Gear Catalogs in circulation. Write for your free copy, today. 


BOSTON GEAR WORKS: 5: harwano sr, Quincy 71, mass.) S A 


OSSSERAP Ew 


be wee Gere Coore ihe: Gears Mates! Geers «Worm Geers Sprockets ond Chae Bete Rormerer Pee Oho te ecrerne heme 





Propuct Encineerinc — Decemser, 1951] 





BENDIX oni socn 


THE MOST TRUSTED NAME 
IN MAGNETOS 


with the Exclusive 


HIGH OUTPUT 


The Seintilla Magneto Division of Bendix, 
foremost supplier oft tenition equipment 
to the aviation industry. offers the manu 
facturer of small industrial engines crank 


shaft and flywheel magnetos with a new 





ONLY BENDIX MAGNETOS oa priecuene 
GIVE YOU ALL THESE FEATURES With coil windings side by side instead of the conventional high 


tension superimposed upon low tension, output is materially 


and exclusive high output coil that adds immeasurably to 


Simplicity in Design 
High Output Coil increased providing easier starting and better performance 
Lower Operating Cost Regulated voltage with increased breaker lift 
Minimum Lubricating Requirement 
Light Weight 

Higher Voltage at Starting Speed For better engine performance it will pay you to insist on Bendix 
Constant Spark over Entire Speed Range magnetos. They are available for every type of small engine and 
Compact and Sturdy Construction every pricing requirement. ( omple te information on request 


and reduced 


electrical stresses assure trouble-free operation and longer life 


Cendix 
SCINTILLA MAGNETO DIVISION of 


SONEY, NEW YORK AVIATION ConPeRaTiON 
Expert Soles: Bendix tuternstions! Division, 7? Fifth Avenue, New York 1! MY. 


FACTORY BRANCH OFFICES: 118 E. Providencia Avenue, Burbank, 

California « Stephenson Building, 6560 Cass ee Detroit 2, 

Michigan « Browwer Building, 176 W. Wi Avenue, M k 
Wisconsin « 582 Market Street, San Francisco %. Colifornioa 








Here Alcoa shows its latest design techniques and newest 
fabricated forms to help designers with Rearmament Problems. 





Aluminum Forgings 


Their low density and high tensile strength merit serious 
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consideration for high-speed rotating parts. 





High tensile strength alone is not sufficient to guar- 
antee satisfactory performance of high-speed rotating 
parts In any rotating part, the magnitude ot stresses 
s directly proportional to the density of the material 
ised. Thus the stresses in a heavy metal part are 
about three times greater than the stresses in an 
aluminum part 

Density also influences the power required to accel- 
erate or decelerate the part. For example, if it took 
8.7 horsepower to accelerate a 12” disc of aluminum 
from 0 to 10,000 rpm in 10 seconds, it would take 
24.8 horsepower to accelerate a similar steel disc 
under the same conditions. If the speed were to 
be increased from 0 to 20000 rpm in the same 


time interval, the aluminum disc would require 


35 horsepower — the steel disc, 100 horsepower 
Rotational stresses increase in proportion to the 
square of the speed. For example, if centrifugal 
stresses 1n an aluminum disc were 10,000 psi, the 
stresses in an identical steel disc would be 30,000 psi 
If the speed were doubled, the stress in the aluminum 
part would be 40,000 psi and 120,000 psi in the 
steel disc 

Because of Alcoa’s wide experience in designing, 
forging and testing high-speed rotating parts, our 
specialists are exceptionally well-qualified to assist 
you in design and alloy selection. Basic design con- 
siderations are covered in Alcoa's 171-page book, 
“Designing for Alcoa Forgings”. Write for your 


free Copy. 
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Finishing Aluminum 


Vitreous Enamels provide abrasion and heat-resistant coatings for aluminum. 
They adhere well, are easy to apply. ' 3 


The sequence of operations for applying vitreous enamels on 
iluminum are: cleaning, spraying, oven drying, fusing the enamel 
frit at high temperature 

Parts are Cleaned by wiping with cloths saturated with solvents 
or by vapor degreasing. Inhibited alkaline cleaners should be 
used. The enamel frits are mixed with water or turpentine, sprayed 
on and oven-dried. Quick drying by oven is important because 
the free alkali in the enamel mixture will cause surface corrosion 
if parts are left to air-dry. 

The enamel is fused at temperatures from 940 to 1000° F. This 
heat will partially anneal temper rolled sheet. The heat treatable 
alloys will be partially heat-treated, but not to a full degree, be- 
cause quenching is not possible. 

Vitreous enamels on aluminum have the advantages of excellent 
resistance to impact and thermal shock. Certain coatings have 
exceptional resistance to mild acids 

For complete information on finishing Alcoa Aluminum write to 
the address below. 


Aluminum Die Castings 


The difference between average and exceptional die castings is often the 


kind of design help the supplier offers. Consider Alcoa’s qualifications. 


Alcoa offers the kind of technical lit- 
erature and personal design consul- 
tation that you would expect from the 
leader in the aluminum industry and 
a die-casting supplier of 34 years’ 
experience 

The help of an Alcoa sales-engineer 
is instantly available through your 
local Alcoa sales office. He is thor- 
oughly familiar with the methods of 
ipplying aluminum die castings to 
your particular design problems He 
will accurately interpret your produc- 


tion problems to the casting experts 
I 
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at Alcoa’s two modern die-casting 
plants. Otten the simple suggestions 
that come from the close attention 
that Alcoa experts give your drawings 
can result in substantial savings and 
surprising increases in the perform- 
ance of the finished product. 

For the designer's technical library, 
Alcoa offers two books: “Designing 
for Alcoa Die Castings” —- a 188-page 
book which covers all phases of de- 
sign, machining and finishing. And 


Alcoa 


67-page book which describes tool- 


“Machining Aluminum” —a 
ing, setup and machine speeds for 
all machining operations. Both books 
may be obtained through your local 
Alcoa sales office or by writing direct 


to the address given below. 


A He Hs renbeubely 


Besides standard and special fasteners, 
duces bushings, inserts for plastic and cast 


nozzles, valves, aircraft parts, electrical 


couplings, pipe and tube fittings 


| 


pr rducts 


hittings 


icoa pro- 


Aluminum Fasteners 


Alcoa supplements its complete line of stand- 


ard fasteners with a broad range of special 


fasteners made to customer specification. 


The capacity and versatility of Alcoa's headers, threaders, slot 


ters, screw machines and related secondary equipment per 
mit Alcoa to provide industry with thousands of standard and 
special fasteners made from aluminum alloys 

Alcoa’s 64 years of aluminum expe rience can be counted on 
to provide the best obtainable products of this type Engineer 
ing and design assistance are readily obtainable tor analysis 
oft your parts to determine where costs can be lowered and 


Alcoa's 


production and inspection. And 


quality improved. Special tools and gauges are built ir 
own toolrooms to facilitate 
there is capacity in Alcoa's plants for reasonable delivery sched 
ules to manufacturers with authorized production schedules 


and metal allotments 
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The twelve-month project 


that improved no-shift driving 


Have you asimilar problem? Submerge 
two tansin oil, facing each other. Couple 
one to an automotive engine. As it turn 

t drives the oil against the other fan, 
transmitting power. This fluid coupling 


principle is the heart of new type a 
ittic transmissions 
One automobile manutacturet 
to improve it to the Nth degree 
Torque converters had been made by 
machining cast or forged blanks, or by 
issembling stamped parts. But these 
engineers wanted better performance 
This meant their converters must be 
stronger, lighter, more intricate. They 
asked, “Can we do it in aluminum? 
Our Research specialists saw the 
chance to show the economy of a little 
known process called plaster casting. A 
process in which plaster, instead of sand, 
is used for cores to provide more intri 
cate and smoother castings —castings 
that require no machining of the blades 
It promised results that might even 


exceed the auto maker's requirements 


there are no limitations 


Final design refinement 
Then we cast the first san ples 
ne [rom the molds smootn and cleal 
perfect in deta 
While the auto manufacturer machined 
to finished dimensions, we set up 
to test them for strength at high speeds 
Coating the parts with brittle lacquer 
them in our whirlpit up to 
10,000 rpm — over twice their normal 
operating speed Cracks in the brittle 
lacquer told us where strains conce: 
trated. Designs were modified. New 
samples cast. Tests repeated. The final 
castings are smooth, faithful in detail 
exceed every strength requirement 
This manufacturer's requirements of 
intricate shapes, strength and lightness 
may differ from yours. But they were 
met, as yours can be, by a long-range 
program of research, test and develop- 
ment. Such a long-range program, 
started now, may place your company 
in a commanding competitive positior 


in the vears ahead 


on Maguicring 


for such 


IN MANY FIELDS 


Aircraft 
Architectural Specialties 
Automotive 

Passenger Cars 

Trucks and Trailers 

Buses 

Parts and Accessories 


Bearings 
Building Industry 
Business Machines 
Chemical Equipment 
Communications 
Corrosion Studies 
Diesel Engines 
Electrical Conductors 
Electrical Equipment 
Farm Machinery 
Fasteners 
Food Equipment 
Handling, Packaging 
and Shipping 
Hardware 
Heat Exchangers 
Home Appliances 
Instrumentation 
Insulation 
Marine Industry 
Mining Equipment 
Paper Machinery 
Petroleum 
Pressure Vessels 
Printing Machinery 
Railroad Equipment 
Structural Engineering 
Textile Machinery 
Among these specialists at the 
Development Division are mer 


already familiar with 


1 the prob 
lems of your industry. They are 
your liaison with the Alcoa 
research, test and fabricating 
facilities that can be put 
to work on your problen 
Through them the sum tota 
of Alcoa’s knowledge will be 
brought to bear. Knowledge 
of practical problems of fabri 
cation and costs, gained ir 
thousands of other projects 


will flow toward yours 





long-range projects we have these to offer: 





FACILITIES FOR BROAD Research 


A complete chemical analysis of any aluminum alloy in 40 


seconds! It’s done with Alcoa’s Electronic Quantometer. Similar 





machines are being installed in major Alcoa plants to make sure 
that the alloy which Research recommends for your job is deliv 


ered in the finished part 





ADVANCED /e40 EQUIPMENT 


Checking the theories of basic research takes equipment like 
Alcoa’s whirlpit, capable of speeds up to 70,000 rpm 


Unforeseen residual stresses and deformation occur when a 
part is spun at high speeds. Stressing such a part to failure 


vives a firm foundation of n v to base design 


changes and safety factors 


Focess Levelopmcetl Shops 
FOR PILOT AND MODEL WORK 


After thorough research and testing, the actual fabrication 


of your project in aluminum may pose further problems 
Here Alcoa makes available all the techniques of welding 
forming, machining, casting, heat treating and finishing 
to create a practical pilot model, then suggests low cost, 


efficient methods for its fabrication 


Fot more details eee On he persor nel. re 


search and testing, and shop facilities available at Ak 
write for your copy of the folder, “Road Map to a Better 
Product.” It is your first step toward putting 63 years 
wm knowledge to work on a 
y effect a major change in yo f 
Address ALUMINUM COMPANY 
Gu dg., Pittsburgh 19, Pe 





Aluminum Castings 





METHODS OF JOINING WALLS 
Consider... 


xy 


an’ ®@ Alcoa as a source of supply... 


~ 





® Modern foundries strategically lo- 
cated from coast to coast... 


x a 


ae 


® 63 years of light-metal experience. 


Following a few general rules to 
make sure of stronger, more uniform 
Castings at minimum production cost 


‘ SECTIONS — Try to design sections that are ta- 
FLANGES j pered in a way that facilitates flow of metal. If 
tapered sections are net practical, section thick- 
ness should be kept as uniform as possible. When 





it 18 necessary to join light and heavy sections, 
the thinner section should be gradually increased 
in thickness toward the junction 

Extremely thin sections should be avoided since 
these require high pouring temperatures resulting 
in poor metallurgical structure and loss of me- 
chanical strength. Minimum section thickness in 
sand castings is usually inch; in permanent 


mold castings, |. inch. 


LLETS — L'se generous fillets at all intersections 
is well as between ribs and bosses and their sup 
porting sections Fillets adjoining two sections of 
equal thickness should have a radius at least equal 
to the thickness. Filleting aids the flow of metal 
minimizes shrinkage and cracking 


LOCATING POINTS — Plan locating points so they 
can be used by the foundry and pattern shop for 





checking dimensions, and by the machine shop 
in machining. Space these as far apart as the size 
of the casting permits and, preferably, all on the 
same side of the parting line so they will not 


be influenced by shifting of core, cope or drag 





INSERTS — If inserts of other metals are used in 
iluminum Castings, be sure to provide sufficient 
metal around these inserts to protect the casting 
igainst Stresses set up by different rates of expan 
sion and shrinkage. Be sure, too, that strong 
mechanical bonds exist — slots, legs, dogs, and 


similar projections accomplish this. 





PARTING LINES — Keep parting lines as straight 


as possible The cost of producing castings with 


Vik tk 











uneven parting lines is usually greater than the 
cost ot redesign to straighten parting lines. 





[ALCOA 
ALUMINUM COMPANY OF AMERICA «+ 1807M GULF BLDG., PITTSBURGH, PA. 




















New and interesting forms of impact 


extrusions are being made by Alcoa. 


Those illustrated below suggest 


surprising savings in material and labor. 





> Shell Body — This part shows the trend to high 

er strength alloys for impact extrusions. Extrud 
ing this heavy, massive part in 14S-T6 alloy is less 
expensive than machining the part from bar stock 
Pertormance is improved due to the better grain 


And, 


produced as an impact extrusion, this part uses con- 


structure inherent in impact extruded parts 


siderably less metal 


Motor End Cap — While this part requires sec- 
ondary raachining to be completed, its manutac- 
ture by impact extrusion saved greatly over the pre 
method of 


vious machining the entire part trom 


bar stock 


@ Electric Motor Housing — Impact extruding this 
part replaced 
ations. Whil 


several drawing and forming oper 


the impact extruded part has no partic- 


ular pe rformance advant ige over parts m ide by other 


ssecs, when 


manutacturing lower 


The 


outer surface of this part illustrate the versatility of 


proce costs are tar 


the part is extruded matched ribs around the 


impact extrusions 


inother 


Hydraulic Cylinder — This is 


truded trom high-strength alloy, 61 
stock, it is far 


The 


at the open end of such a massive, 


viously machined from bar less 


pensive as an impact extrusion stepped wall 


heavy part is of 


! 
particular interest a bargain in metal saving 


Electric Motor Housing — These parts were pre 


viously assembled from hollow’ extrusions 


Switching to impact extrusions with an integral bot 
tom proved much more economical and improved 


pe rftormance, too 
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Aluminum Extrusions 


permit placement of metal where maximum strength is needed... 


save greatly in material and fabrication costs. 








Almost any shape can be produced by Alcoa — hol- 
low, semi-hollow, solid. While cross sections must 
remain constant throughout the length of the shape, 
extrusions permit thick sections where stresses are 
concentrated — thin sections in areas of minor load- 
ing. In both metal cost and shop time, extrusions 
often can save substantially over roll forming or build- 


ing up an equivalent section. 


To help you visualize the almost limitless possibil- 
ities of aluminum extrusions, and to suggest ways 
you can adapt your designs to them, Alcoa has pre- 
pared a special booklet that’s yours for the asking. 


Write for “Alcoa Aluminum Extruded Shapes.” 








/ a discussion of design and production advan- 


tages of aluminum extrusions. 


examples of aluminum extrusions that ha 2 in- 

creased strength and stiffness because of efficient VY illustrations of the way several extruded shapes 

metal distribution. can be combined to simplify assembly and re- 
duce costs. 


examples of designs that have been simplified 


by the use of a single extruded shape to replace . VY suggestions on modifying designs to utilize 


expensive built-up assemblies, castings or ma- standard shapes and shapes for which dies are 


chined sections. available. 
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Built-in Calrod* heaters enable con- 
tinuous radiant-heat equipment to 
replace batch-type process 


Radiant-heat setting of nylon on the production line 
now eliminates four very costly steps from the eight 
handling operations ... and now uses semi-skilled 
labor. “‘The new Nylon Electrosetter gives our cus 
tomers fester production at much lower cost per yard 
solely because of built-in electric heat,”’ says John 
McCreary of McCreary Machine Works, Inc., Co- 
hoes, N. Y. “‘And we chose Calrod heaters because 
they are easy to install, require almost no maintenance 
and are extremely reliable at temperatures even above 
1300 F. When nylon valued at $3000 per hour runs on 
the tenter frame . . . the heat must be reliable.” 


If you build equipment for a process which requires 
heat, why don’t you make it a production line opera 
tion? Calrod heaters are easy to install and require 
little maintenance. Whether your application is radiant 
heating, heating liquids, surfaces, air, pipelines, or 
melting soft metals, there is a G-E Calrod heater for 
the job. And recommendations of a G-E Heating 
Specialist may help you as they helped McCreary. 
WHY DON’T YOU present your requirements to the 
nearby G-E Sales Office, or write to Sect. 720-51, 
General Electric Co., Schenectady 5, N. Y. 


*Regiutered Trodemork G ia N E x A L 
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Filament nylon cloth is now “set” to prevent shrinkage in the finished 


garment by using Calrod heaters mounted several inches above . . 


NEW TEXTILE MACHINE DEVELOPED 


the tenter frame. G-E Reactrol* Control keeps the speeding nylon 
web oat the exoct setting temperature . . . only 25 F below the fusion 


point. 


iii 
oe 
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NEW SELLING AID 


Gummed labels are now available 
to help tell your customers that your 
machinery is equipped with the best 


\ 
<i heat” G-E Calrod 
@ ELEcTRIC 
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How to Repuce Your Bearinc Costs 


max 


1, SPEED-LOAD CORRECTION: Fn 2. LOAD RATING: Using oun 3. BORE AND DIAMETER: Determine 


numbe balls and diam j bearir 


bearing by applying corre fe 
btained fror ‘ 


(x, WAY TO CUT Costs — without impairit to lo nt ssibilities In your product 
product quality —is to take « close look at the pos FOR EXAMPLE 
sibilities of “Commercial” ball bearings in yout A Scl IM ing eliminated assembly rejec 
design. | xpensive precision bearings. made to ex a textile rT perating at 2.500 r.p.om. unde 
treme tolerances, are costly and often unnecessary 0-pound loa he spe illy-designed “Cx 
lor average anti-Iriction applications i ( split ner race and flanged outer 1 
Schatz “Commerci il bearings. although low in that repli ed a tted washer sp t welded 
cost, have. unless otherwise specified, carburized ' rd bearu Result: one 
hardened and tempered high-grade steel races ou an ssel rejects due 
Hi h quality balls are used 
These bearings are available in metric dimet 
sions: can be furnished with set screws, with seals igned I ilz ¢ neers helped an ¢ 
and Alemite fittings. with hex bores. with innet ! t t trol bearing end play ona ty pe 
and outer rings having various shaped eTOOVES ier il i | iting at OOO room 
threaded studs and other modifications. ¢ omposi 2.pound load he bearu is easy t 
tion treads of plastic or rubber can be specifi | ‘ d dit s use simplified the 
A high performance hatz “Commercial” can 
economically replace bushings or plain sleeve 
bearings; eliminate costly machining and assembly 


time; improve product efhiciency. [tawill pay you 


1F YOU HAVE A FRICTION PROBLEM, 
LET SCHATZ ENGINEERS DESIGN IT AWAY 


SCHATZ 


ibitanae.l e 


THE SCHATZ MANUFACTURING COMPANY + 6758 FAIRVIEW AVENUE, POUGHKEEPSIE, N. Y 
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RIA TTION: One of man’s constant proble ms 


: 
eden DY 


Applied research, teamed with progressive engineer- 
ing and production skills, lies behind the aecomplish- 
ments of the automobile makers and their suppliers. 
The quality car of today is made in the millions each 
year. Its a far ery from the early automobiles of 
1908, when production totaled only 63,500 cars. 

duality products demand quality suppliers. That's 
why Federal has been on the automotive team since 
1915, supplying precision-built bearings. To pro- 
gress in the automotive field, a company must 
measure up in research, engineering and production 
competence to strict standards. 


Federal is meeting this challenge daily. The prac- 


tically noiseless purr of a Federal Ball Bearing at 
work in hundreds of thousands of automobiles, ma- 
chine tools, agricultural implements is silent proof 
of precision manufacture. It means painstaking care 
in production, 
Federal quality—a byword in the precise auto- 
motive field—can be applied to your designs. Fed- 
eral’s precision-built bearings will improve your 
product's efficiency, life and performance. Write for 


Federal’s 260-page catalog K today. 


THE FEDERAL BEARINGS CO., INC., POUGHKEEPSIE, NEW YORK 


C4 Caters >: Fene Ball Bea ng? 


Bederal BALL BEARINGS 


iM end ONE OF AMERICA'S LEADING BALL BEARING MANUFACTURERS 
WW 


—- 
Quality Since 1908 
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WHITNEY 


Silent Chain 
DRIVES 


ee 
we 


arr ry 
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Transmit Smooth, Uniform Power, 
Provide Perfect Timing, 


Give Long Operating Life 


Illustrated is the “* 


Inker Drive”’ 
famous 


Harris Presses, 
Harris-Seybold Co 


as used in the 
manufactured by 
.. Cleveland, Ohio. 

In order to maintain perfect impressions 
it is absolutely essential that this drive op 
erate smoothly; back lash, creep or chatter 


cannot be tolerated as they would affect 
printing quality. 





. 
. 
; 
, 
, 
: 
' 
‘ 
' 
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To obtain the perfect timing necessary and 
to get uniform power transmission for the 
all-important inking operation, Harris- 
Seybold Company uses Whitney Silent Chain 
Drives exclusively. Their experience over the 
past twenty years has proved conclusively 
that Whitney Silent Chain Drives transmit 


full power without friction or slippage 


rust 
nar —— 
_— yore ent™ 


contribute to product reputation through 
real service performance. 


/ nea nTe TEST ee” 


In addition, Whitney Chain Drives are de 
pendable drives . . . give long-lived service 
with minimum maintenance 

No matter what your drive problem 
Whitney Chain Drives — Silent, Roller or 
Conveyor — the all steel drives .. . can help 


you simplify designs and cut power trans- 
Mission costs. 


_ Whitney Chain Company 


204 HAMILTON STREET, HARTFORD 2, CONNECTICUT 
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OIULITE 


CAN HELP 
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AMPLE 
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Oilite Finished Machine Parts — with NO Machining 








OILITE 


Here's - 


Oilite finished machine parts pro- 
vide dependable replacements 
for bronze, brass, aluminum, 
cast iron, steel, and plastics. 
Frequently, replacements are 
permanent. 


Oilite Material 

Many Oilite raw materials, i.e., 
metal powders, are produced 
from by-products, readily avail- 
able. 


Tooling 
Using Oilite finished machine 
parts, you save 

Tooling programs 

Tool Design 

Machine Tools 

Jigs and Fixtures 

Cutting Tools 

Gages 

Floor Space 

Skilled Manhours 
Amplex type tools are, by com- 
parison, inexpensive. Tool and 
die making facilities are available. 


Delivery 

Making Amplex tools generally 
requires only days or weeks and 
no additional machines. 


Case Histories 

Under conditions like today's 
we were in quantity production 
within six (6) weeks or less com- 
pared to eighteen (18) months 
by other processing 


Service 

Our engineering and research 
covers a period of more than 
twenty (20) years in the produc- 
tion of Oilite metal powder prod- 
ucts, 

Home office personnel is aug- 
mented by a large staff of field 
engineers located in principal 
cities of the United States and 
Canada. 


PRODUCTS 


OINLITE PRODUCTS INCLUDE heavy-duty, oil-cushion, self-lubricating, ferrous-base bearings; Oilite bronze* and 


other nonferrous* bearings; self-lubricating cored* and bar* stock: permanent filters; and friction units. 
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| Dishwashers 





|Refrigerators | 
Fy 

|Home Freezers | 

|Vacuum Cleaners 


if Electric Ventilators 
Dehumidifiers 


> 


ths 
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Fruit ‘Juicers 


REYNOLDS WIRE DIVISION 


NATIONAL-STANDARD COMPANY 





DIXON, ILLINOIS 
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These Vickers Balanced Vane Type Pumps are especially 
designed and built for the severe service encountered 
with mobile equipment. 

Their design automatically compensates for wear 
throughout pump life. Correct clearances are main- 
tained continuously so that efficiency and delivery 
rate remain high. As a result, it is not necessary to 
select a larger pump to allow for loss of delivery 
under normal service conditions. 

Hydraulic Balance . . . an exclusive feature of 
Vickers Vane Type Pumps for many years... eliminates 
pressure-induced bearing loads, providing longer life 
and less maintenance. 

These Vickers Pumps are available in three basic 
sizes (shown at right) with a total of ten nominal 
delivery ratings and a variety of mountings. By 
unbolting and rotating the pump head the outlet may 
be placed parallel, opposite, or at right angle in 
either direction to the inlet. This greater adaptability 
to individual requirements means easy and inexpen- 
sive installation. 

For additional information about these pumps (also 
double pumps) write for new Catalog M-5100. There 
is a Vickers Application Engineer near you who will be 
glad to discuss your hydraulic pump problems. 


Vv ICKER$ incorporated 


DIVISION OF THE SPERRY CORPORATION 
1454 OAKMAN BLVD. « DETROIT 32, MICH. 
Applicetion Engineering Offices: ATLANTA © CHICAGO (Metropolite ‘ 
CINCINNAT! © CLEVELAND © DETROIT © HOUSTON © LOS ANGELL, 
(Metrepoliten) ¢ NEW YORK (Metropolitan) + PHILADELPHIA © PITTSBURGH 
ROCHESTER © ROCKFORD «© ST.LOUIS © SEATTLE © TULSA 
WASHINGTON © WORCESTER 


ENGINEERS AND BUILDERS OF Of 
HYDRAULIC EQUIPMENT SINCE 1921 


Ask for New. 


Catal 


ws 


Series V-300 pump made in 4 
delivery ratings —12to 24 gpm. 


Series V-200 pump made in 4 
delivery ratings— 2 to 11 gpm. 





Murderous shock duty is imposed on the 
motor on this log barker. Conventional cast 
motors broke shafts, feet, brackets. The steel 
frame Life-Line stands up . . . has reduced 
outages to zero... saved costly replacement. 


Other makes of starters, pre- 
viously tried, couldn't “stand 
the gaff’ on this cinder block- 
making machine. Here, where 
vibration is severe, standard 
Life-Linestarters performed 
without fail. Operation requires 
opening and closing of starter 
over 240 times every hour. 


EMBER 





Jared 7? 


These two 
can take slam-bang abuse 


How many times does your design call 
for something extra in a control...or a 
motor? Extra ability to withstand vibration, 
shock, physical impact, for example. Here's 
a pair—matched in ability to meet these 
conditions. 

Take the Life-Linestarter.® Vibration or 
accidental impact does not cause false opera- 
tion with resultant contact pitting. That’s be- 
cause it employs an inverted, clapper-type de- 
sign in which a movable element is pulled 
against a stationary magnet. Contact opening 
does not depend on gravity. Positive kickout 
spring speeds operation. 

Now, the Life-Line motor. The severe stresses 


of heavy loads which must be transmitted 
through the motor frame and feet are easily 
withstood by the Life-Line steel frame. There’s 
no distortion of laminations. What’s more, 
steel adds strength without adding bulkiness. 
In fact, Life-Lines are as much as )4 smaller 
for the same frame size. You save space, 
weight; you gain strength. 

Remember it costs no more to get Life-Line 
performance. Specify this pair on your future 
designs. More information? Simply call your 
Westinghouse representative. He'll give you 
complete facts... help you with any problems. 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. }-21626 
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MOTORS and CONTROLS 
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LEAKPROOF BELLOWS +0 actuate 


this new Dribble-Proof Burner Valve 
..- for Minneapolis-Honeywell 


Reducing smoky starts and stops and a soures 
of maintenance trouble in high pressure, gun-t 
oil burners, the Minneapolis-Honeywell Cor , 
pany'’s new dribble-proof valve features , | Transn 
positive control of oil flow o points 

That's wh Minneapolis-Honevwell  selectec 
Clifford Hydron Bellows as the actuating me: What Can They Do For YOU? 
anism. Immediatel responsive to changes in pre fh the j r ur free bo ( 
sure within the nozzle, these entirely leakproof r 
highly flexible bellows open and close the valve 
ball seal so that not the slightest dribble of « 


occurs before ignition or after shut-down t _ 


Many Other Uses 


Clifford Bellows have been selected by leading gy villgladly make | 7 [ 
manufacturers for the widest range l ‘ ntial analysis of 
tions. For examph eg tS 68 tre : 





PAU Lic, 
Ley 


1) Actuating switches or valves for accu ‘ ons ar AND da; 


trol of temperatures or 


CLIFFORD MANUFACTURING COMPANY, | 22 Grove Street, Waltham 54, Massachusetts 
Division of Standard - Thomson Corporation 


Soles offices in New York Det hicago |, Los Angele 


Please send me my copy of the bulletin "What to Consider When Selecting a Metellic 
Bellows". | am interested in the applications checked. 


Ain conditioning systen Electric or gas ranges rigera trols ' Torque converters 
Aircraft 

Carburetor alt 

Engine thermostat anygen flow 

Gasoline valve nygen regulators 

High pressure ste Jey Process contr 

Heating equipment Refrigerating system 

Instruments Shaft seal assemblies 

Remote or direct contr t per Fuel pumps 

ture and pressure Fluid couplings 


Compensating reg > Superchorger controls Ione State 


Aircrott 
Bellows 
Anembly 





RIVNUT set in wood provides 
clean threads for TV fastening jo 


Using wood screws to fasten the back of television 
sets is unsatisfactory because frequent remov: 


ly wears away the wood. Thi 


scrcw quic k 
ee leading ma suarer by enlis 
was soived for one leading manufacturer by sj 
Rivnuts Imbedded and upset in the wood trame 
Rivnuts provide at least six clean metal threads for 


is 





screw attachment. Bulge formed by upsetting hol 
Rivnut tast Splines take Care of torque 
The splined Rivnut is only one of many types of 
Rivnuts that solve tough fastening problems in wood 
metal, plastics, many other materials. Consult a 
Splined Rivnut engineer for help with jour tastening problem 
RIVNUT The B. F. Goodrich Co., Dept. PE-121, Akron, Ohio 





cae errr Ra teN eet jc ie neuen et ae an Th A4SE80 PMRERRRMLSNRNGANTN 2) na 
TORQUE? SEAL? MATERIAL? 


What’s your 





toughest = 


- 
fastening 
Even in thin materials, Rivnuts 


problem ? hal “ot ey . i a Supp! - t r a ) s S| ‘al 4 ox: pr vice 1 east threads for 





ATTACHMENT? 


g _ RIVNUTS 


ela . 
= si 3 lick 


them all! 


Fasten with 
Rivnuts. Makes po 


pee fastening 











*Pigures giv for aluminum. Loads for brass and steel Rivnuts about double 


B.E Goodrich SEND NOW 


, é, FOR FREE RIVNUT 
: RIV UTS DEMONSTRATOR 
Shows with motion how Rivnuts 
| work. Explains construction 
i Let Nema 7 


gives proved applications 
ie 7 Write to The B. F. Goodrich 
The only one-piece Company, Department PI 


° yee Akron, Ohio. 
blind rivet with threads 
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and at the same me 
a lower maintenance oat 


U-S’S Tr1-Ten has 

the dependability aterpillar 
equipment is famous saving and 
space-saving ad n to 
the strength d in their 


engineers using 
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~ to meet today’s requirements 


Get more output, greater dependability 
and lower maintenance . .. by building with 
U-S‘S HIGH STRENGTH STEELS 


@ With the Nation's productive effort of such vital 
importance, every piece of equipment you produce 
toclay has a tough job cut out for it. This is especially 
true of all construction, mining and transportation 
equipment. It will be required to do more work . . . 
do it faster . . . for long, continuous periods . . . and 
with increasingly less chance for replacement. 

The more you can increase its capacity . . . the 
mere you can speed it up. . . the easier you can make 
it to handle—the better. But it’s even more important 
that you build it as strong, as dependable and as 
durable as possible. Structural failures that can put 
it out of service must be reduced to the absolute 
minimum. You must give it the stamina to stay on the job 


You can do it with 
U°S°S HIGH STRENGTH STEELS 


With high-strength U-S’S Cor-TeEn, U-S'S 
Man-TEN and U-S’S Tri-TEN, equipment break- 
downs that hamper operations and run up costs can 
be greatly reduced. With these famous “‘steels that 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRISUTOR 


vith moder 
to a maxi 
4 ability to 
it has 
ral carbon 

1 « od +0 
’ ix 
47) and oto _ 
stam 
, N's re yr ateel 

rRi Tt crior to copper S™ 
js sliahtly a ery 


rRiE TEN 


to atmosP 


good welding 
orresiol thicknesses 


uss eaviel 


Becaun ie-# . ' . . ‘igh we U-s-s 


ties 

proper 
grad 

ded for 


NATIONAL TUBE COMPANY, PITTSBURGH 


do more” you can build maximum strength and 
toughness in vital parts ordinarily prone to failure. 
With them, high resistance to wear, fatigue, abrasion 
and impact can be incorporated. And if your equip- 
ment must operate in sub-zero temperatures or 
under unusually corrosive conditions, high resistance 
to these destructive forces can readily be secured 

In addition, these U'S’S High Strength Steels 
because they have a yield point 50°; higher than ordi- 
nary structural steel—can be used to materially in- 
crease the strength of parts without increasing their 
weight. Or they can be used in lighter sections without 
in any way diminishing strength or stamina. In the 
latter case, substantial savings in steel will result. This 
is important now, with steel in restricted supply 

Our engineers fer 16 years have cooperated with 
manufacturers in applying U-S’S High Strength 
Steels to construction equipment famous for its reli- 
ability, long life and low maintenance cost. They will 
be glad to show you how these tougher, stronger, 
more durable steels can be applied to give your equip- 
ment the stamina to stay on the job 


UNITED STATES STEEL COMPANY, PITTSBURGH 


TENNESSEE COAL, IRON & RAILROAD COMPANY, FAIRFIELD, ALA, 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Ten, used in the stiff leg 


, \ ! ‘ boom and crowd handle of this giant 
eo ' : ‘ 


Marion 


»-cu. yd. shovel, assures 








onme 
where maxim fence 
eo bars at 
structura 
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maximum strength and toughness with 
minimum weight. TR1-TEn's excellent 
weldability and its superior resistance 
to embrittlement in sub-zero tempera 
tures make it first choice for such 
heavy duty equipment that must be 
able to perform under rigorous and 
extreme climatic conditions 





\ 


Illustrated: Model BP, single-pole, double throw, 15A., 125V. A.C. Overall length 15% 


The only 


... where size and high rating 
miniature come to terms with cost 


snap switch 


More and more. today’s new produc ts need the de sign 
forethought that assures quality pertormianes 
without increase in price. Aud that’s just where 
ry Niswiren can help 

ryniswitcu fills the need for high load switehing in 
small spaces at lower cost than any other depe ndable 
miniature snap switch. OF special importance for many 
products is the specialized engineering service which 
develops new models for individual applic ation 
requirenie nts This service offt rs an Cconodé»mlc al solution 
to vour most difficult switching | oblems. Conventional 
circuit arrangements are available in a variety of 
standard stock models 

Investigate the advantages of tyNiswircu. They add 
up to dependability and value unsurpassed in today’s 
market. Write for details. ry \iswrercut Division. 
The Sessions Clock Company, 101 Fast Vain St., 


Forest, lle, Conn 
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"The use of Simmons Fasteners 
provided an ideal answer" 


Getting the right answer—engineering and produc- 
tion-wise—is the day-by-day business of Taller & 
Cooper, Inc. This engineering and manufacturing 
company has produced many unusual designs for 
power ¢ ontrol, wind tunnels, « omputers, automat 
weighing and toll-bridge structures. Taller & 
Cooper engineers, in developing the sealed-beam 
lighting for the Mystic River Bridge, Boston, Mass., 


found the right answer in Simmons QUICK-LOCK. 


Unusual design by Taller & Cooper solves a nu 
ber of problems in highway lighting. The eng 
neers use a conventional sealed-beam headlamp 
mounted in an adjustable bracket. A cast bronze 
cover plate with integral visor is attached with 
three Simmons QUICK-LOCK fasteners to the hous 
ng which is part of the bridge structure. A rubber 
gasket seals the assembly 

Servicing Is simple because QUICK-LOCK opens 
or locks with a 90-deg. turn Inspec tion is easy be- 
cause the stud is self-ejecting when it isn’t locked. 
QUICK-LOCK keeps the gasket compressed tightly 
Phe special head makes the unit tamper-proof. The 
fastener also resists vibration 

QUICK-LOCK can provide your design with un 
usual plusses, too. Simmons’ engineers will be glad 


to study your fastening problems 


SIMMONS FASTENER CORPORATION 
| North Broadway, Albany 1, New York 





S | | 1O a S LINK-LOCK ... QUICK-LOCK . ... SPRING-LOCK . . . ROTO-LOCK 


FASTENERS WITH USES UNLIMITED 
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| Business 


THANKS TO GOODYEAR PRECISION-MOLDED RUBBER 


AN unusual product that may show 

YOU the way to a new or better 
design is the Belvedere Mixing Bowl, 
with its Griptite base that lets a 
woman use both hands for kitchen 
mixing. 


Problem here was to mold a rubber 
base that would hold a mixing bowl 
to the kitchen counter. It required an 
airtight seal that would hold even 
under the stress of stirring, yet be 
instantly releasable. The answer was 
precision molding—the kind of work 
that characterizes all the output of 
Goodyear’s Molded Goods Plant at 
St. Marys, Ohio. 


@Griptite—-T M Griptite Corporation. Lancaster Ohio 


Whether you need simple parts or 
complex shapes—molded or extruded, 
compounded to meet specific require- 
ments—you can be sure of exact, uni- 
form quality and performance, thanks 
to advanced production techniques, 
rigid inspections and controls at this 
plant—world’s largest devoted to pro- 
ducing molded and extruded items 
from rubber and the new rubber-like 
plastics. 


If you have a design or production 
problem rubber may solve, turn to the 
G.T.M.—Goodyear Technical Man—or 
write direct to Goodyear, Molded 
Goods Dept., St. Marys, Ohio. 


BELVEDERE BOWL — 
with Griptite* base developed by 
Goodyear. Design meets precision 
requirements for dimensions, hard- 
ness, resistance to fats and oils. Note 
metal valve insert bonded to rub- 
ber base. 


S Onusii 


MIX — WITHOUT HOLDING 
— rubber base enables bow! to ad- 
here to any smooth surface — lets 
women mix without holding bowl, 
frees other hand for pouring 


We think you'll like 
“THE GREATEST STORY EVER TOLD” 
Every Sunday —ABC Network 


GOOD*7YEAR 


THE GREATEST NAME IN RUBBER 


Propt 
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What can you do with this new U 


F you are designing products that require a tight 

glass-to-metal seal, it will pay you to investi- 
gate thoroughly the properties of U-S-S 17-TV 
Stainless Steel 

This new metal is basically a 17°; chromium 
Stainless Steel, possessing a coefficient of thermal ex- 
pansion that permits vacuum-tight glass-to-metal 
seals. Developed especially for and used widely in 
television picture tubes, U-S’S 17-T’V offers great 
promise in a variety of similar applications 

In television picture tubes, this new U-S’S Stain- 
ess functions as the body portion of the tube. A 
‘ace plate of special drawn glass, with a coefficient 
of expansion of about 10 x 10-6 °C between 500 
and 25°C., is sealed into the large end of the shell. 


+ 
} 


S05 FERS SES Sees eee eee eee 
UNITED STATES STEEL COMPANY 


B9008 }—+— +4} ++ + + + 


pi ti} 
> 
[7 7} ] Typical Expansion | 77 


[| TTT Curve of USS 17-TV |Z 


Ys 


+ 

+ 

2 se SA ae SAS eRememe aaamemen - 
; + ; 

; 


| 
+ 


_—. (Quorts 
+ 30 (Correction 


bin faSt7 


A glass neck funnel of industrial type glass, with a 
coefficient of expansion of 9.5 x 10-° °C, is sealed 
to the small end of the Stainless Shell 

U-S'S 17-TV meets the requirements of the pro- 
posed ASTM Specification for 17°; Chrome Iron 
Alloy for Sealing to Glass which states in part that 
the metal must not exceed a coefficient of thermal 
expansion of 11.7 x 10-° °C after first heating to 
1200°C and measuring the contraction between 
530° and 30°C 

U-S'S 17-TV is sold today primarily in sheets 
ranging in thickness from .090" to .125", but in 
quiries are welcomed on other sizes and forms. In 
the fabrication of television tubes, U’S*S 17-TV 
is spun or formed from flat blanks 


Examine the expansion curve of a typical heat of 
U-S’S 17-TV Stainless Steel shown here. If you 
see possibiliti s for its use in vour design and wish 
to investigate it more thoroughiy, write on your 
company letterhead for a lal 
8” x 10"; gage 100 Send vour 
request to United States Steel 


oratory sample size, 


Company, Room 4302, 525 
William Penn Place, 
Pittsburgh 30, Pa. 





This Dumont 30” picture tube, largest ever made for home viewing, hes o shell of 
U'S'S 17-TV Stainless Steel, vacuum-sealed to gloss foce plote and neck assembly 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND ~ COLUMBIA STEEL COMPANY, SAN FRANCISCO 
WATIONAL TUBE COMPANY, PITTSBURGH TENNESSEE COAL, IRON & RAILROAD COMPANY, FAIRFIELD, ALA. ~- UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST ~- UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S STAINLESS STEEL 


SHEETS + STRIP - PLATES + BARS + BILLETS + PIPE + TUBES + WIRE - SPECIAL SECTIONS 
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YOU'RE INVITED TO THIS 


t of silver by means of chemical 


The I mn ¢ pi stics at T 5 f coa 
takings today! reduction in solution 
Actual electroplating I 


Both wegins here 


rfor ad 
Tat 


On the outside of perl 


revolving in a special e! 


copper anodes furnish ions which 


nigrate through the holes in the 


drum to the parts tumbling inside 


contact with electrode 
m h ist 
Silver, 
ire firmly and permanently plated 


plate After 


gold, tin, or other 


on the resulting 


n opper 
a final buffing, the high polish and 
long of the 
metals 


to 


wearing sm iness 


und t nductive coat are advantageously wedded 
The trick is turned by first roughen the lightweight and corrosion 


istance of plastics 
An 
of the plastu plating 


parts, then dipping them i 


| sensitiz This is fol- 


we mical 


ing plasti 
Il a ¢ interesting and useful stage 
lowed by a thin bond process per- 


WEDDING! 


BAKELITE 


PLASTICS 


_/B\_ 
ranet\ OO) wens 


BAKELITE COMPANY 
A Division of 
Union Carbide and Carbon Corporation 
uccl 
30 East 42nd Street, New York 





17, N.Y. 











how ( arpenter is helping industry 


get more stainless pipe 


—even today, when it’s tough to get! 


What Carpenter Schedule 5 Pipe Is— 
Its LIGHT WALL gives more feet of 


pipe for every pound of Stainless Steel. 
Cost is 40% to 50% lower. Larger I.D. 
increases flow area and permits use of a 


smaller pipe size. 


You now have a way to help us improve the 
availability of Stainless Pipe for essential 
uses. And you can do it at a terrific saving 


in your costs. 


You can hook up Schedule 5 Pipe with 
existing lines of tubing or heavier wall pipe, 


Schedules 10 and 40. 


( arpenter 


Comparison of costs with Schedule 40 shows savings of 10% to 
45% with Schedule 5. Additional savings on costs for valves, 
fittings, etc. are also possible. 


For most jobs Carpenter Schedule § Stain- 
less Pipe handles the working pressures 
with a good margin of safety. Any working 
pressure up to 150 psi is handled by this pipe. 
In pipe sizes under 12", higher pressures 
are frequently used. 


More Stainless Pipe for essential uses is possible, 
even under today’s conditions. To get the full story, 
call your nearest Carpenter Stainless 
Tubing Distributor. Or, write fora copy 
of the new ‘Schedule 5 Data Sheets”’. 
We will be glad to send you a set. 


THE CARPENTER STEEL COMPANY 
Alloy Tube Division, Union, N. J. 
Export Department: Carpenter Stee! Co., Reading, Pa.—'‘CARSTEELCO 


artis, 
‘e, 


STAINLESS TUBING & PIPE >< 


- guaranteed on evéry shipment 
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Lubrication’s sure and easy 
on Rocker Arm Straightener 


Multival Centralized System 


is standard equipment 


| prose of this Impco rocker arm straightening 
machine are pleased with its smooth, trou- 
ble-free operation. Lubrication is no problem 
because every machine is equipped by the manu- 
facturer with a Multival Centralized Lubricating 
System. 


Multival is simple, stream!ined and efficient— 
low in cost, easy to install and easy to operate. 
There is no fuss, no muss, no waste, no burned 
out bearings, no shutting down the machine 
for lubrication. 


A man with a grease gun makes one connection 
at the Multival Block. With a single stroke, he 
fills all the measuring valves, which at the same 
time deliver an exactly measured quantity of oil 
or grease to each bearing served by the system. © 
The system can be operated as often or as seldom | 
as necessary, and the amount of lubricant deliv- | 
ered is adjustable to each individual bearing |) 
need, so that no bearing gets too much or too © | 
little. 


Multival is a Farval-engineered product, in- 
corperating the unique Farval valve and piston 
design. The Farval valve is simple, sure and fool- 
roo!, without springs, ball-checks or pinhole 
P : ——- . P @ Greasing this rocker arm straightener takes only a 
tts to c trouble. Wide valve ports and full 
ports o suse roe e Ge va wes po 7 few minutes, because it is Multival-equipped. For 
hydraulic operation insure unfailing delivery of larger machines for straightening crankshafts, this 
grease or oil to each bearing—as much as you machinery builder, Industrial Metal Products Corpo- 
want exactly measured—as often as desired ration of Lansing, Mich., has standardized on Farval 


Centralized Systems of Lubrication. 
Write for Multival Bulletin 15 or Farval Bulle- 
tin 25. The Farval Corporation, 3279 East 80th FARVAL—Studies in 
Street, Cleveland 4, Ohio. & 


Affiliate of The Cleveland Worm & Gear Company, Indus- N 
t» ial Worm Gearing. In Canada: Peacock Brothers Limited. o. 125 


TANS 


Centralized Lubrication 
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NYLON PLASTIC GATE HOUSING BUILT TO LOOK LIFELIKE 
.-- LAST A LIFETIME 


Lionel gets realistic detail, outstanding durability, and heat-resistance in 


gate housing and other parts molded of Du Pont nylon 


Lionel model why they are justly famou 
u Know ness and detailed 
Lionel designed this realists 


ite, they used Du Pont nylon | 


accur 


E. |. du Pont de Nemours & Company (inc 


for the housing, which encloses Polychemicals Department, District Offices 


operated mechanism 350 Fifth Avenue, New York 1, New York 
Nylon withstand 7 S. Dearborn St., Chicago 3, Illinois 


0 oO in 
ssatatasian 845 E. 60th St., Los Angeles 1, California 


electrically 
10-watt light bulb 

con tinuous heat upto 
is encountered in normal use, enough t 


insure satisfactory werformance under 
I 





extreme emergency conditions. Further 


more, durable nylon easily withstands 


the rough treatment that this toy ts 


bound to receive. And nylon is readily 


molded to accurate detail even to the 
BiG us pat OFF 


tiny bolt heads which add realism 
} BETTER THINGS FOR BETTER LIVING 
ses nylo ni oth parts 
uses n nin many other . -- THROUGH CHEMISTRY 
nd 


Lionel 
ome for nylon’s strength in thin 
intricate sections some for nyions e 
el ctrical insulating properties some, Polychemicals 
for nylon’s superior 


like the above part 
DEPARTMENT 


apes heat-resistance 
(B) COW FORM © gate } =) nike os ; 
uous heat up t lolded xtreme Why not investigate molded nylon 
ape a = parts for improving your product and its PLASTICS bd CHEMICALS 


production? For additional information 


Pro 








No one speed reducer 
solves every reduction problem 


_— ts helical, a herring 
iriy ! est tits vour needs 
} | 


recommendation, an incomparable prox 


a. Link-Belt power transmission engineer 
I s why Link-Belt builds | three: has no axe t 
that suits all your 


y in be sure you get the one tha 


That’s why LINK-BELT requirements for at 


ny 


Deiids all S ges ccomantcd pover uennninton al ik Beh drives 
Will & Oo ¢ ier the oughest operating 


O, space, Shaft position, shock 1o 
‘ 


er tactors. Precision-engineered tor 


On Geormotor 
ond Helical 
Gear Drives 

write for 


On Herringbone 
Gear Drives 
write for 


On Worm Geor 
Drives 
write for 
Book 2324 


‘% eat oi - : 


Shown here ore 6 of the 36 Link-Belt Worm 
Gear Drives, recommended for their high 
roto reduction in minimum space, employed 
nm take-up drive of a wire anneoling fur 
nace together with Link-Belt Variable Speed 


Drives for accurate travel contro 
> sae ANG - 
- ’ a 


. Bets - 


a 


: i pie i 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Houston 1, Minneapolis $, San Francisco 24, Los 
Angeles 33, Seattle 4, Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and Distributors ia Principal Cities. 


Propucr Encineerinc — Decemser, 1951 








SPOOL-TYPE SPECIMEN HOLDERS permit testing several materials under service conditions 
without risk of mechanical damage. Specimens make no contact with each other or with 


plant equipment... thus, galvanic effects are prevented 


Help for solving your 


INDUSTRIAL CORROSION 
PROBLEMS... 


Available for solving your specific problem is a vast 


amount ot information on industrial corrosion. 


Acquired and catalogued by The International Nickel 
Company’s Corrosion Engineering Section, this fund of 


data is constantly being increased. 


Valuable information is obtained in various ways... for 
instance, by cooperative field tests in which specimens 
are exposed to actual plant operating conditions. Also, 
by fundamental investigations in the laboratory and by 
tests that duplicate, so far as practical, existing or ex- 


pected conditions where plant tests are impractical. 


A great deal of important data comes from INCO’s 
large scale marine testing stations at Kure Beach and 
Harbor Island, and from stations having industrial and 
rural atmospheres. In addition, technical literature, reports, 


and manufacturer bulletins contribute useful information. 


Our files contain data from more than 2,000 plant tests 
on some 40,000 metal and alloy specimens. All informa- 
tion is tabulated on standard forms, and a punch card 


key sort system facilitates finding specific data. 


We freely provide the Corrosion Data Work Sheet, 
illustrated, for presenting your specific problems. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


64+ 


ASSEMBLING A CORROSION TEST SPOOL. Speci 
mens are machined to specified dimensions, and 
expose exactly 0.5 sq. dm. when mounted for test 


SET-UP FOR GALVANIC COR- 
ROSION TEST. Knowledge of 
the galvanic behavior of speci- 
mens is required for predicting 
direction of galvanic effects 























Whenever you need assistance in solving a corrosion 
problem, our Corrosion Engineering Section will gladly 
cooperate with you. A free copy of the new booklet entitled 
“Corrosion” may help you defeat corrosive attacks...write 


for it now. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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“Mopping up’ for 


If your wife has one of the popular, new O'Cedar Cellulose 
Sponge Mops, take a good look at it. You will note that the 
cellulose sponge is bonded te a pies e of canvas, which in turn 
is bonded to a metal plate. In each case, a 3M adhesive is used 


Working closely with O'Cedar engineers, 3M developed an 
adhesive specifically for their application. The adhesive had to 
be highly resistant to soaps and detergents, boiling water, and 
plain, old-fashioned “elbow grease.” Moreover, the adhesive 
had to fit production line methods that turn out thousands of 
high quality mops, at low cost. The success of this adhesive 

proved by manufacturer and consumer—is another tribute to 


the almost limitless versatility of 3M. adhesives. 


Scientifically engineered to each job. 3M adhesives, coatings 
and sealers are cutting costs, speeding production and im- 
proving products daily ... in all industries! 


Cortact your 3M salesman. His expert advice is at your disposal. 
And for more information on adhesives, coatings and sealers, 
write 3M. De pt $12, 411 Pique tte Avenue. Detroit 2. 


ADHESIVES AND COATINGS DIVISION « MINNESOTA “INING AND 


411 PIQUETTE AVE., DETROIT 2, MICH 


GENERAL OFFICES 


ss Kj t rie A 
ER 1.000 BA* 


ANUFACTURING COMPANY 


ST. PAUL 6, MINN 


EXPORT AND CANADIAN SALES: 270 PARK AVE, NEW YORK 17, WN. Y. 
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N’ MATTER how “tricky” a bellows 
assembly you may require, we can 


make it for you—save you time and 


money, too, 

You get the advantages of trained 
personnel—specialists in this highly 
specialized field. They're backed by half- 
a-century of experience in developing and 
producing bellows assemblies of all kinds 

You get service that saves you time 


We take over all production problems 


and worries—see that you get bellows 
assemblies made exactly to your speci- 
fications, on schedule. 

If you use, or plan to use, stainless steel 
(or other metal) bellows assemblies—for 
thermostatic devices, pressure controls, 
hydraulic mechanisms, recording instru- 
ments, valves or other applications—we 
can show you short cuts to savings. 
Write either Fulton Sylphon Division 
or Bridgeport Thermostat Division. Ask 
for idea-stimulating catalog XP- 1200. 


TEMPERATURE CONTROLS 


FULTON 
SYLPHON 


OIVision 
Knoxville 4, Tenn, 


ces 
FELLOWS Assematies « BELLOWS FY 


AQW 


DIVISION 
Bridgeport 1, Conn. 


. 





BRIDGEPORT 
THERMOSTAT 
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_— L-YM type of Hyatt Hy- 


l oad 


Roller Bearing is non- 
separable, with a full complement 
of rollers for maximum capacity, 
and flanged race construction 
to permit these bearings to locate 
the shaft endwise or accommodate 
light or intermittent thrust in one 
direction. Used in pairs, they can 
locate the shaft in both directions 
or carry light thrust from either 
direction. 

Phe non-separable types of Hyatt 


Hy-Load Bearings, such as the 


U-YM, are made for applications 
where the bearings must be assem- 


bled as a complete unit. 


The U-YM, or some other type 
of Hyatt Hy-Load Bearing may be 
just the right one for your machine 
design. Write for your copy of Cata- 
log 547 for complete information 
about the Hy-Load line of Hyatt 
Roller Bearings. We will be glad 
to send one to you. Hyatt Bearings 
Division, General Motors ¢ or po- 


ration, Harrison. New Jersey. 
































HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


TIMING. 
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TIMING MOTORS 


HAYDON* timing motors offer many advantages. Slow 
rotor speed allows minimum of gearing for various output 
shaft speeds providing quiet operation and long life. Unus- 
vally small size. Motors totally enclosed. Controlled lubri- 
cation with separate rotor and gearing lubricating systems 
permits selection of best method and iubricants. Operates 
continuously in any position. Simple to mount securely. 
Interchangeable design in only 2 motor series with standard 
speed range from 60 rpm to one revolution in 7 days. Write 
for Motor Catalog. 





400 CYCLE MOTORS and TIMERS 


FOR MILITARY APPLICATIONS 


HAYDON research and engineering staffs constantly seek 
to develop new and build better products. One example 
is the HAYDON 400 cycle timing motor. This is an hysteresis 
type synchronous timing motor, for use as a separate motor 
or in many different types of timers. HAYDON personnel 
and plant are equipped to build motors and timers using 
D.C., 60 cycle or 400 cycle for military or civilian appli- 
cations. Write for Engineering Bulletin No. 2 for complete 
information on the 400 cycle motor. 


TIMING DEVICES 


HAYDON specializes in the manufacture of timing com- 
ponents for standard applications and also in the design 
and mass production of custom-engineered timers for volume 
applications. The basic element of all HAYDON timers is 
our own rugged industrial motor described above. This 
mons that HAYDON timing devices can be depended upon 
to give long, quiet operation. They are small and compact 
ond offer designers unusual latitude in that they may be 
mounted and will operate without interruption in any posi- 
tion. Write for Device Catalog. 


| Clheetrig 
timing Gevices 


HAYDON Manufacturing Co., Inc. 


SUBSIDIARY OF GENERAL TIME CORPORATION 
3136 ELM STREET, TORRINGTON, CONNECTICUT 
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MAKER OF CONVEYORS USES 


i 


_ Cold-Formed Shapes 


FOR SIDE FRAMES 





BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 
fic ¢ Bb f i ( . Cor 





LINK-BELT Bair and Roller Bearings smooth the path of power 


By wd 
umn’) * LINK-BELT Bearing Blocks 


protect and lubricate all moving surfaces 


Ball and Roller Bearings 


LINK-BELT COMPANY: | ana} s 6, Chicago ‘ 
| 1, Minneapol 


full engineering information in Data Book 2550 


DecemBer, 1951 
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They're CONTINUOUSLY Right! 





CONTINUOUS 
UNIFORM CURE 


~ CURED BELT 


_ 


DIAGRAMATIC SKETCH OF 


ROTOCURE PROCESS 


CONTINUOUS 
UNIFORM STRETCH 


(No “Start and Stop” Curing--No OCS* 
with BWH ROTCCURED Belts) 


In industry, attaining uni- 
formity of product is a 
primary objective of those 
who buy and those 
who sell. But you can't 
get it in conveyor belts 
made by conventional flat press methods! 


WHY CONVENTIONALLY-MADE BELTS ARE VULNERABLE 
In flat press curing, overcured segments due to 
press overlaps occur every 30 to 40 feet. These 
segments (2° to 4° wide across the entire belt) 
result because vulcanization is not continuous — 
sections cured earlier advance less than a full 
press length. The weakened structure due to 
overcuring invites ope rational weaknesses and is 


a major reason for early belt failure 


WHY ROTOCURE ELIMINATES THIS CAUSE OF FAILURE 
As the accompanying diagram shows, BWH 


t will po als 


Belts which permit operation at lower tensions 


ROTOCURED CONVEYOR BELTS are made 
by a continuous, endless curing process. Weak 
segments due to overlapping can’t happen because 
the belt is in constant, uniform motion. 


WHY ROTOCURE PAYS OFF IN DOLLARS AND CENTS 


Inherent in the Rotocure process are these 4 

specific advantages 

(1) Increased belt flex life — as much as 40 

(2) Elimination of mechanical distortion at the 
press ends 

(3) Constant, uniform stretch. 

(4) Uniform, abrasion-resistant covers 

These advantages are giving BWH Conveyor 

Belt users longer life per belt, lower belt main- 

tenance costs and worthwhile savings per ton in 

materials conveyed. Ask your BWH distributor 


** 


or write us direct 


> get the facts on BWH Rotocured Transmission *Overcured Sections — present every 30’ to 4 n oll belts mode by 
the flat press method. Only Rotocuring (continvous, non-stop curing) 


eliminates this major cause of belt fuilure 





Another Quality Product of 


Boston Woven Hose & RUBBER COMPANY 


Distributors in all Principal Cities 


PLANT: CAMBRIDGE, MASS. + P.O.BOX !071, BOSTON 3, MASS., U.S.A. 
WAREHOUSE STOCK: 111 NORTH CANAL ST., 


Dus 


perencasit ® 


CHICAGO LLINOIS 
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We claim to be best equipped 
to supply your most exacting requirements in- 


D)IORGRVSIVINGrc 


“LET’S LOOK AT THE RECORD” 


(With due respect to the lote Governor Al Smith) 


W. have seven modern plants strategically 
located, designed and organized by men of 
50 years’ experience in the die casting field 


WwW. are the World's largest Producer and 
Finisher of die castings. 


WwW. have a record of NO labor disputes 


during the life of our Company and its 
predecessors. 


W. cast every d‘s-castable non-ferrous 
alloy used commercially. 


WwW. have received the highest citations 
from our Government, Army and Navy in 
World War | and World War Il. 





DOEHLER-JARVIS CORPORATION . 
The Worlds Largest Producer and Finisher of Die Castings 


PLANTS AT TOLEDO, OHIO - POTTSTOWN, PA. - GRAND RAPIDS, MICH. - BATAVIA, N.Y. -- CHICAGO, ILL. 
EXECUTIVE OFFICE: 386 FOURTH AVENUE, NEW YORK, N.Y. 

















jow them by their colors 


ad color code devices are but two of the many advantages 
“d by AMP wire termination methods. Each PRE-INSULATED 
1OND GRIP* terminal is identified by a bright color for 

1 wire size range. Tools are color-matched accordingly. and, in 


lition, leave a small “brand” or dot code which positively identifies 


e use of the correct crimping tool. 


MP terminals and AMP hand, pneumatic, or automatic tools are 
playing vital roles in defense effort by making it possible to produce 


the highest quality wire terminations at low cost in minimum time! 


*Trade-Mark 
AMP Trade-Mark Reg. U.S. Pat. OF 


In Canada: ONTARIO, R. M. HUTCHESON, 10 Nordale Crescent, Hardington, P. ©. Toronto 15. Elgin 5647 


QUEBEC, BRUCE C. WALLACE, 3275 Linton Boulevard, Apt.9 Montreal, Belair 8345 








Lets talk turkey about tubing 
.. double-walled Bundyweld ! 


No other y otters 


SIZES UP 
to Ye" o.p. 


DETROIT 14, MICHIGAN 


l.NGINEER 











Reorints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 


Seals safeguard pressure lube system 


in air compressor crankshaft 


Gardner-Denver Model WB Air Com 
pressors employ a simple and practical 
pressure system to lubricate the crank 
shaft bearings. Oil seals are used to 
safeguard bearings and insure efficient 


operation of the pressure system 


In these compressors, lubricating oil 


Fig. 3 Nationa! 50,000 series oi! seo 


CALL 
Room 1124, Prudential Bidg.,M 
Room 2014 Field Building, Central 6-8663 New Y 

210 Heights Rockefeller ; 
302 Highland Park Village 
726 Lothrop Avenue 
11634 Patten Rd., Topaz 2-8166 


BurraLo, N.Y 
CHIcaGo, ILL 
CLEVELAND, OHIO 
DALLAS, TEXAS 
DeTrRo!IT, MICH 
Downey (Los Angeles C« CALIF 
WicH 
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introduced under pressures ranging 


from 20 to 45 pounds. Operating tem 


peratures reach 130 F, and shaft speeds 


of 870 rpm are maintained continuously 


The lubricant is introduced at the for 


ward main bearing (Figure 1). It 


passes fr plate through a 


brass oil-introducing ring, and on to a 


rifle-drilled crankshaft. The oil-intro 


ducing ring is kept from turning by a 
g 


snap ring, and is hydraulically balanced 


in position by oil around the crankshaft 


National Oi! Seals installed in the end 


plate prevent leakage or loss of lubri 


IN A NATIONAL 


hawk 9222 4 Kee. Wis 
RK Crry. N.Y 
Bidg., Yellowstone 2-272 Pt HIA, Pa 
Justin 8-845 3 RE City. CALIF 
Trinity 1-6363 WEST SPRINGFIELI 
SYRACUSE, N.Y 


KANSAS 519 South Broadway 


Mass 


cant, help maintain lube pressure and 


the balance of the oil-introducing 1 


Oil seals used in this application 
National 50,000 series spring 

inits (Figure 3). Sealing member 

of Nationalized leather, impregnated t 
retain shape and resist wear. Here, as 


elsewhere in Gardner-Denver units, 
standard design seals are used. In many 
cases, standard designs can solve seal 
ing problems quickly and economically 


In other cases, special designs are nec 


Fig. 2 
Gordner Denver Mode! WB Air 


essary. Whatever the need, National Oil 
Seal Engineers bring 25 vears of seal 
ing experience to your pr 


»blem. Write 


or call the nearest National office for 


prompt assistance 


Dec-ston be Based on Precision 


NAN IONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


FIELD ENGINEER 


647 West Virginia Street, Broadway | 
122 East 42nd Street, Le 

)1 North Broad Street, Bell- Walnut 2-699 
Broadway and National 
1025 Elim Street 

P.O. B 


3234 
xington 2-826 


Emerson 6-386 
Springfield 2-188! 
x 1224, Baldwinsville 662 


Wichita 2-6971 





Products of Powdered Metal 
Products Corporation of 
America, Franklin Park 


Each of these gears is prohibitively expensive 


Illinois, specialists in 


ear making 


to make by conventional machining operations. 


Bevel gtar for power drill In powder metal, each is formed at a single stroke. 


The small bevel gear for a power drill has a 
tensile strength of 100,000 psi. Savings in powder 
metal: 8 machine operations, 86% of total cost. 


The mitre gear is used in a business machine. Savings in 
powder metal: 15 machining and assembly operations, 
80% of total cost. 


Spur and mitre gear for business machine 


The helical and spur gear are used in an automatic 


washing machine transmission. Savings 
in powder metal: 18 machining and assembly 
operations, 88% of total cost. 
To these and many other parts difficult or 
; costly to form, powder metal processing 
; ' is rapidly extending its many economies. 


Consult Stokes, makers of powder metal 
Helical and spur gears for transmission in washing machine presses, on powder metal possibilities. 
Send parts or blueprints for report by 
Stokes engineers on their adaptability 
to powder metal processing. 


A comprehensive booklet 
“Powder Metallurgy 
Today” will be sent 


on request. 


STOKE 


F. J. STOKES MAG ANY, , ' , PRIRABEL rita 20, PA. 
% S - ‘ = > 


ADR 
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To help you... 


design more production time 


into the heaviest machines 


Illustrations one-half 


ALEMITE . 


Accumeter | 
VALVES | 


Specially designed for tough job lubrication 

to enable you to design in greater pro 
duction output on the largest, heaviest 
machines! Alemite’s Type II Accumeter 
System extends the protection of automatic 
mechanized lubrication to mines, steel 
mills, processing plants everywhere. Gives 
you a fully enclosed system that can be 
used indoors or outdoors, can be painted 
or treated with anti-corrosives, and will 
handle every type of oil or grease that can 
be pumped—from fluid oils to heavy non 
fibrous greases 


The Alemite Type tt Accumeter Automatic 
Lubrication System consists of a lubricant 
pump, a distribution system of tubing, and 
jorce-feed valves mounted on or near indi 
vidual bearings 


Avtomoticolly, from one central point, it 
safely, surely lubricates all the bearings 
on a machine—while production continues 
Increases output by eliminating shut down 
for lubrication! Ends the risk of lubrica 
tion errors or neglect by your clients. Adds 
years to the life of the machine! 


Unlike other systems, the valves on the Ale 
mite Type II can be quickly serviced with 


EMITE 


ACCUMETER AUTOMATIC LUBRICATION 


out breaking the lines. The valves have 
only three movable parts. Easily adjusted 

adjusting pin cannot be knocked off. Nor 
is there ever the danger of scoring lap-fit 
metal. 


No other method has equaled Alemite’s Ac 
cumeter Systems for sustained accuracy 
in metering oil or grease to bearings. Tests 
show no variation in the amount of lubri 
cant discharged to bearings even after 
73,312 lubrication cycles, equal to 122 years 
of twice-aday service! Moreover, Alemite 
Accumeter Automatic Lubrication is not 
just “one-shot” lubrication. It is continuous 
between cycles. That's because Alemite’s 
exclusive “accumulating” feature prolongs 
the discharge of lubricant to bearings 


To meet your full range of requirements, 
there are three different Alemite Accu 
meter Automatic Lubrication systems. Ver 
satile in application, they are adaptable to 
machines of every type and size. Write now 
for Form 22-189, a free 16 page brochure 
giving full data. And for specific applica 
tion recommendations, include description 
of machines you are now working on. Ale 
mite, Dept. T-121, 1850 Diversey Parkway, 
Chicago 14, Illinois. 


1850 Diversey Parkway, Chicago 14, Illinois 
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actual size 








& PRODUC! OF 


Alemite’s Type Il 
Accumeter System 


Meters oi! or grease te rotery 
oscilloting, stetionery —picin or 
onti-friction beorings. Furnished 
in 4 capacities from .050 te .500 
cu. in. All ore adjustable. Single 
volves os well os manifolds of 2 
3, 4, ond 5 ore availeble. System 
hondies up te 600 bearings Mon 
vol or automatic operation 











AMERFINE—High-quality fine wire 
AMERSPRING—music steel pring wire. 
AMERLOY—olloy heading wire. 
AMERTEMP—heavy-duty oll-tempered wire. 
AMERHEAD—vniform heading wire 


AMERSTITCH—extra-tough metal stitching wire 


o 


= +Hores what 
ere doing 


First, of course, we’re pushing production to the very limit. 

Second, we're working with you, the user, to help you get 
the most out of the wire you're getting. Here’s what we mean: 

If you're having steel wire trouble, turn your problem over to 
our metallurgists. They’ve tangled with just about every prob- 
lem in the history of wire fabrication. A problem that is totally 
new to you, may be a simple matter of recorded history for us. 

For example: You may be using a wire that’s unsuitable for 
the job it has to do. Perhaps a different grade can be used that 
will give the desired performance. Maybe your fabricating 
techniques can be improved, resulting in more uniform physical 
properties and less scrap 

You may be able to improve your product and actually cut 
your costs at the same time. We've seen that happen plenty 
of times. 

In any event, if you have a wire problem, we'll be glad to 
give you all the help we can. We've always offered this servi-e, 
but we think it’s particularly valuable now. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN 


MANUFACTURERS WIRE 
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““Caterpillar’’ Diesel Tractors develop 










more workpower 
from horsepower 







.-- through Torrington Bearings 





In the constant mesh transmissions of “Caterpillar” Dé, D7 and D8 


Tractors, Torrington Spherical Roller Bearings are used to provide 






larger load capacity and smoother flow of power from the engine 






to the tracks 
On the upper transmission shafts of the D6, D7 and D8, and on 






the pinion shaft of the D8, these self-aligning bearings automatically 






compensate for possible shoft deflections—binding stresses cannot 






develop. 
Torrington Spherical Roller Bearings are helping all kinds of 






heavy-duty equipment do a better job, with o minimum of “time-out” 






for maintenance. Why not let our engineers show you how these high- 






capacity bearings can improve the efficiency of your machinery? 


THE TORRINGTON COMPANY 
South Bend 21, ind . Torrington, Conn 


District Offices ond Distributors in Principal Cities of United Stetes ond Conode 
























! SPHERICAL 


ROLLER 










TORRINGTO EARINGS 


SPHERICAL ROLLER 
TAPERED ROLLER 
STRAIGHT ROLLER 
NEEDLE 
BALL 
WEEDLE ROLLERS 











PRODUCT DESIGN STUDIES © NO. 34 


' Savings 40% 


Assured Dependabi lity 
oved Appe? rance 


y/ 37) CASTINGS 


impr 
with 


OA Ta iuece 


This 4” auger originally was made as a teamwork in design and redesign of parts 


weldment. By redesigning it to a steel cast- which is resulting in greater serviceability 
ing, using steel of similar analysis, the cost 
was reduced 40%. 


and lower costs with steel castings. 


This service is offered without cost or obli- 


As can be seen in the photographs above, 
the appearance was greatly improved — an 
advantage of steel castings which is particu- 
larly important when eye appeal of the 


gation. It makes available through your 
foundry engineer the full results of the 
development and research program carried 
on by the Steel Founders’ Society of America. 


product is a sales factor. 





Evidence of the manufacturer's satisfaction 
is the fact that his 6” and 8” augers also 
have been converted to steel castings. 


An Urgent Message About Scrap... 


There is a serious shortage of iron and steel 
scrap. Your company con help insure the con- 
tinved high production of all metal products by 
getting your scrap into the hands of your scrap 
dealer. Will you do what you can to help...now? 


* * 4 








Here is another example of the engineering 





- 


SOCIETY OF AMERICA 








STEEL FOUNDERS’ ( 3/\5 


920 Midland Building Ee 
ae 


Cleveland 15, Ohio 
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How to help a spindle carrier 
deliver precision 


ITH six work spindles in its 


a wide range of speeds and feeds. 


5 ieee ; : 
spindle carrier, the Greenlee Because of tapered construction, 


automatic screw machine, shown Timken bearings take both radial! 


below, can perform six cutting oper- and thrust loads in any combination, 


ations simultaneously. To maintain hold spindles in proper alignment 


precision in each operation, all work Line contact between rollers and 


spindles are mounted on Timken 


races provides extra load-carrying 
& 


tapered roller bearings capacity. The true rolling motion and 


Timken bearings help eliminate incredibly smooth surface finish of 
spindle chatter. Work turns smoothly Timken bearings practically elimi- 


and accurately. Set-ups stay set nate friction. 


Greenlee Bros. & Co. also use Timken Since Timken bearings are engi 
bearings in the gear box to provide neered for the job, precision manu- 


a smooth flow of power through factured and made of special analysis 


mounts the 
chines 0° 
ecision. 


ENLEE Bros. 


the GRE 
of its autom 


bearings © ' 


: w ma 
atic screw. 
ing Pt 


How 
nsure last 


spindles 
Timken 


FINISHED TO CLOSER 
TOLERANCES 
Finishing to incredible smooth 
ness accounts for much of the 
precise, smooth rolling pertorm 
ance ot Timken bearings. This 
honing Operation is typical ot 
the amazingly accurate manufac 
turing methods at the Timkea 

Company 

The Timken Company is the 

acknowledged leader in: 1. 

advanced design; 2. precision 

manutacturing; 3. mgid quality 
trol, 4. special analysis steels 


NOT JUST A BALL = NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL 
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AND THRUST 


Timken fine ailoy steels, they normally 
last the life of the machine 

No other bearing can give you all 
the advantages you get with Timken 
Make sure 


you have them in every machine tool 


tapered roller bearings 


you build or buy. Look for the trade 
mark “Timken” on every bearing 
The Timken Roller Bearing Com 
pany, Canton 6, Ohio. Canadian plant 
St. Thomas, Ontario. Cable address 


“TIMROSCO” 


This symbol on a product means 
its bearings are the best 


LOADS OR ANY COMBINATION 





Extra Savings in Design 


and Production...with 
Mallory High-Density Alloy! 


The list grows every day! Mallory non-ferrous alloys and 


ingenious applications are making big savings for mor > 
more Mallory customers. 
Here's an interesting example. Recently, a well-known man 


{ 


Vallory 1000 


turer of aircraft instruments was faced with the necessity a high met hose den 
en platin im 

s readil 

corrosive 


increasing the stability of a gyroscope, in order to use it f 

larger planes. Plans included enlargement of the steel rotor 

involved expensive re-tooling for the larger assembly. Mallor 
weested that the rotor be made from readilv-machinable 
ch-density Mallory 1000 Metal. Tests proved it to b 

lhe required stability was obtained with no iners 

of the retor or the gyroscope. Further 


ind the expense of major re-designing wet 


! 
ifiat s service be 


And whi ther ve 
Mallory has « 


In Canada, 





Metallurgical Products and Alloys 


———————————— _—y 


SERVING INDUSTRY WITH 


-¥-WYV auc). a aan Electromechanical Products 
Resistors Swutches 
Tl Tuners | tbrators 
Electrochemical Products 
Capacitors Rectifiers 


Veercury Dry Batteries 





Metallurgical Products 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA ae 
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High 








Admiral refrigerator ports 
shown ore economically 
produced from Styron 475 


impact formulation that answers the 


immediate need of Industrial Designers 


Other Admiral Refrig- 
erator Parts Are Made 
from 666, Another 
Formulation of Styron 


Formulation 666 was used 
in making the following 
ports: upper inner door 
ponel; hydrator pans; hy- 
drator shelf; refrigerator 
tray; dairy drawer; 
freezer tray; name 
plates, knobs, etc. 


Fodavy Stvron 475 1s used by A 

other refrigerator manufacturers as a material 
outpertor ing ill others in certain capacities. 
This was also true even when other engineer- 
Ing materials were nm plentift i st pply ron 
475 is chosen by this great ipphance corpora- 
tion for its shock resistance, light weight, 
dimensional siability, resistance to moisture, 


moldability and design freedor 

Whether vou are designing intricate functional 
parts or decorative products, versatile Styron 
475 may be the material that points the way 
to improved production at lower cost. Inves- 
tigate how Dow’s strict quality control, con- 


sistent and umiform coloring and excellent 


technical services can help vou produce ce 


ponent parts or complete pe ucts cheaper 
better and taster 

Stvron brand plastic s, remember, are available 
ina wide range of quality controlled colors and 
formulations, of which Styron 475 is one 
Dow’s Plastics Technical Service is equipped 
to help you determine the applicability of 
Stvron to your manulacturing 


THE DOW CHEMICAL COMPANY 
Plastics Deportment—PL-88 
MIDLAND, MICHIGAN 


New York « Boston « Philadelphia « Nn e Cleveland 
Detroit «+ Chicago «+ St Low * ouste Los Angete 


operavion 


francisco « 


San fF 
Dow Chemical of Canada, Limited, Toronto, Canada 


The Styron label is the hallmark 


of guality in plastis goods 


STYRON brand plastics 


basic raw materials serving basic industries 
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x of, range 
ice in its 1200 -1600 F. ra 


FOR NEW 443 FOLDER 


WRITE 


Thermalloy* “30"—a 21°) Cr 9°, Ni alloy—has outstanding 
aged ductility characteristics and hot strength equal to that of 
25°, Cr 12" Ni type alloys. Since its alloy content is lower, 
Thermalloy “30” is also somewhat more economical. 

In tests involving over 100 heats, excellent data has been 
obtained on stress rupture properties, aged ductility, oxida- 
tion resistance and mechanical properties. For additional 
information write for Bulletin T- 211. Electro-Alloys Division, 


2126 Taylor St., Elyria, Ohio. 


| Improved Ductility— Uniform Strength Levels — Greater Economy— 


THERMALLOY —" OFFERS : 18% minimu m after aging equivalent to and more unif 


for 24 hours at 1400 F than 25% Cr 12% Ni types ments is less than ir 


| AMERICAN niiecl 
| Brake Shoe ELECTRO-ALLOYS DIVISION 


—— = 
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You Profit from | a 


\ 
FORD POWER 
in 3 Big Ways! 


ae” 


This Tropic Breeze Wind Machine, 
made by National Frost Pro- 
tection Co., Inc., is powered by 
either two Ford “254” six- 
cylinder or two “337” eight 
cylinder Industrial Engines, 
depending upon the acreage 
to be protected 





A BROAD RANGE OF MODELS TO 
FIT EVERY INDUSTRIAL NEED 


@ By specifying Ford Industrial Engines and Power 

Units for your equipment, you can convert power into 

dollar-and-cents profit in these three important ways: 

RIGHT POWER—A choice of five engines in mony different 

models, built for industrial uses, ranging from 120 cu. in. to 

337 cu. in. displocement, offer the right power with steady 

efficient and economical performance for literally hundreds 

of applications 

RIGHT FEATURES—Eoch mode! has oll the latest odvance- 

ments cf Ford's famed progressive engineering. A complete 

line of special Ford equipment, mobile components and occes 

sories is also available to function economically under any 

operating conditions 

RIGHT SERVICE—No need to carry lorge inventory for re- 

placements becouse your nearest Ford Dealer stocks them. This 

ossures efficient, accessible service, too, at all times yYouR JOB IS WELL-POWERED 
WHEN IT'S FORD-POWERED 





SOME TYPICAL FORD-POWERED DEFENSE APPLICATIONS ARE: 
Compressors . . . Pumps . Welders .. . Cranes . . . Earth Our experienced Sales Engineers 
Augers . . . Stone Crushers . . . Generator Sets ere at your service in developing 

and many others 





9 ng F for 
the most efficient use ef Ferd in- 
dustrial Power in your application. 


~~ 


— 
—— ee ee a ee a a oo ee — ee ee ee ee eer 


INDUSTRIAL ENGIN DEPARTMENT Send me latest literature on Ford Industrial Power (cu. in. dipl. and cylinders as shown.) 
Trecter & ladustrial Engine Division CD “120” 4-cyt. [) “226” 6Cy!. [) "230" v-8 () "254" 6Cyl. [) “937" v-8 
FORD MOTOR COMPANY Firm Name. ye ae —_ 
15050 Weedward Ave. Highland Park 3, Mich. rae pote 
Aftentson of 
1 am interested in Industrial Power for: 
Street_ 
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New Products 


His 


eal 
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DESIGNING 


Our Customers Engineering Serv- 
ice can lend a helping hand and 
provide as much assistance as you 
want: help develop the design; 
suggest suitable materials; provide 
the necessary plain tubing or fab- 
ricate it into a special form; carry 
the development on through pilot 
tests or help produce the finished 
product. 


Since we are accustomed to work- 
ing with various government agen- 
cies, you can be assured that any 
developments carried on with you 
will likewise be kept on confiden- 


tial basis. 


IMPROVING 
an Existing One 


TUBULAR 
Parts Used 


Our tube fabrication facilities 
embrace such operations as bend- 
ing, spinning, swaging, piercing, 
threading, counterboring, tapping, 
and beading. Seeing that the 
product reaches you in a usable 
condition is also of deep concern 
to us. We provide the most prac- 
tical type of packing—crating, 
boxing, packaging, palletizing, etc. 


With a background of over 34 
years’ specialized experience in 
tube manufacturing, we offer you 
help that should prove valuable in 
the production of any tubular part 
you contemplate. We invite your 
inquiries. 


1415 CENTRAL AVENUE 


\ 
f 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 


INCORPORATED 


Manufacturers of seamless, nonferrous tubing 


DETROIT 9, MICHIGAN 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 


Sales Offices in Principal Cities 


» 


Export Department, 13 E. 40ih St., New York '6, N. Y. 
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Foote Bros. Line-O-Power Enclosed Gear Drives offer 
industry compact, straight-line units with efficiencies of 
96% or higher. 

Duti-Rated high hardness precision gears are assembled into 
streamlined housings of rugged cast iron. 

Economical in original cost because the latest, most accurate high 
production machine tools assure rapid production with exceptional 
accuracy for long wear life. Economical to operate because simplified 
construction, minimum number of moving parts, direct splash lubri- 
cation, quality workmanship all hold maintenance to a minimum. 

Line-O-Power Drives are available for delivery from stock in 
double or triple reductions for capacities from 1 to 200 h.p., with 
ratios from 5 to 1 up to 238 to 1 


‘ 


Maxi-Power 
Helical 


Hygrade Gear Drives 


Enclosed 
Worm Gear Drives 


Foote Bros 
Lowis Allis 
Gearmotors 


Standard 36-inch tter, manufactured by Paxson Machine Co., Salem, Obio 


Foote Bros. Gear and Machine Corporation 
Dept. W, 4545 South Western Boulevard 


Ca 
4 ' " Chicago 9, Illinois 
“, e Please send me a copy of Bulletin LPB on 
Foote Bros. Line-O-Power Drives 
‘% m 


Name 
Beller Power Taaeocin hough Celler Laas Company 


FOOTE BROS. GEAR AND MACHINE CORPORATION Position 
Dept. w, 4545 South Western Blvd. Address 
Chicago 9, Illinois B city 
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/ Hidden cause found 
and eliminated by 
, Gates Engineers 


— 


— 


| 


Wav? namie 


‘ 
’ 
if 


A large manufacturer designed a pipe lines : 


pump to operate at 65 r.p.m. and to be driven by 
12 V-Belts. 

A user wanted to operate the pump at a 
speed of 90 r£.p.m. and realized that additional 
horsepower would be required. Upon checking 
the V-Belz drive, it was found that the additional 
belts required would increase the face width of 
the sheave and therefore the moment arm of the 
bearing load. Any increase in bearing load com- 
bined with the increased speed- was distinctly 
undesirable and therefore the user sought some 
means of reducing the overhung weight and 
width of the sheave. 

Learning that a special V-Bele had a suffi- 
ciently higher horsepower rating to gain the 
greater pump speed with only 9 belts, he had the 
drive re-designed to use these belts. 

When installed on the job, the belts vi- 
brated severely. At a speed somewhat below the 
desired range, the belts would fly completely off 
the sheaves. Operation was so rough that it was 
almost impossible to run the pump at all. 

Gates Engineers were called in for consulta- 
tion. Their analysis indicated that the particular 
belts used formed a too-compliant link between 
the pump and the engine. This allowed tortional 
vibration to build up to excess. Therefore, belts 
of less compliance would have to be used. 

Accordingly, Gates Engineers wrote specifi- 
cations for belts having the necessary h.p. rating 
but with the exact degree of compliance that 
would avert the vibration. These special V-Belts 
were built by Gates—installed—and the drive op- 
erates smoothly under all loads and at all speeds 
within the range. 


At Bate) 
ROPE 


ENGINEERING OFFIC 


IN ALL INDUS 


ration on pump drive 


The excessive vibration is gone. The clutch 
operates smoothly at any speed. And 13 additional 
pumps have since been equipped with identical 
belts—all operating most satistactorily. 

Gates ability to analyze and correct obscure 
drive difficulties is no accident—for Gates oper- 
ates the largest V-Belt Testing Laboratories in the 
world. And Laboratory findings are carefully 
checked by tests made under actual field condi- 
tions. Finally, the resu/ts of these exhaustive tests 
are immediately reduced to usable data for the de- 
sign of V-Belt drives to perform whatever task 
may be required. 


Phone for a Gates Field Engineer 

Only under exceptional circumstances, of 
course, will you ever need belts of special con- 
struction. But, more often, some drive in your 
plant may not be operating quite as it should. Or 
you may have a particularly difficult drive to 
design. Again, you may want to be sure what size 
and construction of V-Belts will give the most 
efficient and the lowest cost service on a certain 
drive. In any case, you have only to phone a Gates 
Field Engineer, always near you in all industrial 
centers. 


Just look in your phone book under “Gates 
Rubber.” A Gates Field Engineer will come right 
to your plant and put at your service the full 
benefits of Gates V-Belt knowledge and experi- 


ence without the slightest obligation! 
ENG-518 


DRIVES THE GATES ‘RUBBER. COMPANY 
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This is An 
“EXPLORATORY” 


Advertisement 


Frankly, we don’t know what 
uses the design engineer may 
find for the “Utiliscope” 
(Wired Television) . . . so in 
adjacent ad we are simply 
telling you what it will do. 
Based on our experience in 
several fields, we suspect 
there are many places where 
the “Utiliscope” will help you 
improve product quality, save 
manpower, prevent accidents 
or increase production. 

If you want to look into the 
possibilities of the “Utili- 
scope”, simply write us for a 
copy of Bulletin 1025J which 
explains the equipment ana 
shows various applications 
Please address your request to 
Department “J”. 


DIAMOND POWER SPECIALTY 
CORPORATION 


Department ‘J’, Lancaster, Ohio 


a 


NOW You Can See Where You Can't Look 


The oamono DILISCUPE 


(WIRED TELEVISION) 


CORNERS |) WALLS FLOORS Nm FIRE 
: / 4 





The Diamond ““Utiliscope” (television which transmits 
by wire instead of by broadcast) provides a clear, 
faithful, instantaneous reproduction at a distance of 
any operation, scene or demonstration. The image 
can be brought right to the contro! panel, or desk of 
the operator or supervisor. Obstacles that prevent 
direct observation (such as danger, distance, building 
members, etc.) are not obstacles to the “Uiliscope” 
which enables you to “SEE where you can't LOOK.” 
There is no measurable time lag and the “Utiliscope” 
cannot give incorrect information 

The ““Utiliscope” is surprisingly simple . . . has fewer 
tubes than a good radio. No special skill is required 
for installation and operation. Stability and reliability 
are exceptional . . . and the cost is very moderate. 

The “Utiliscope” is now in continuous use (24 hours 
a day) saving labor, improving product quality, pre 
venting accidents and increasing production. Let us 
tell you about some of these instalictions that may 
suggest solutions to your own 
problems . . . write for Bul- 


letin 1025. Viner 


TYPICAL USES — Studying destructive tests of engines + Watching flow of molten 
steel » Checking remote gauge readings * Observing conditions inside furnaces « 
Viewing nuclear research * Coordinating materials flow on conveyors. 
The “Utiliscope” (Registered U. S. Patent Office) 
4538 


DIAMOND POWER SPECIALTY CORP. 


FIRST IN INDUSTRIAL TELEVISION WRITE FOR 
LANCASTER, OHIO « OFFICES IN 39 PRINCIPAL CITIES BULLETIN 1025 
Diamond Specialty Limited — Windsor, Ontario 
Since 1903, Diamond has Manufactured Quality Equipment For Industry 











Uneepac 





...the new Johns-Manville 


automatic ring packing 


EQUIPMENT DESIGNERS are finding that this newest 
johns-Manville packing development enables them to 
hold stuffing-box sizes to a minimum . . . thereby save 


both space and machining 

This ability of Uneepac to provide high sealing efh- 
ciency in minimum packing depth results from the 
fact that each ring is a complete self-contained packing 
unit. Uneepac is designed so that the center section 
of each ring positions the lips and protects them from 
excessive gland pressure. Header and follower rings 
are therefore seldom required 

In addition, Uneepac offers other advantages that 


are important both to the designer and the user: 


HERE'S HOW UNEEPAC WORKS 
Lips are positioned diametrically and ver- 
tically by center section of sealing ring 
Spaces between lips and heels allow fluid 
pressure to act upon each lip 
lips are protected by the projecting por- 
tion of center section against damage by 
excessive gland pressure 
Lips are supported to prevent collapse or 
distortion by excessive fluid pressure 
Each ring correctly centers itself on the 
preceding ring so that they align vertically 
and nest perfectly 








SIMPLIFIED INSTALLATION—Each Uneepac ring centers itself on 
the preceding ring so that the entire set is aligned vertically 
and nested perfectly. This feature practically insures trouble 


tree installation 


MORE EFFICIENT SEALING—Because it is designed so that each 
lip is always exposed to fluid pressure, Uneepac has excellent 
pressure sensitivity is instantly responsive to fluid pres- 


sure changes 


REDUCED FRICTION AND WEAR--The operation of this new 
1utomatic packing is completely independent of gland pres 
sure. This reduces friction to a minimum—saves wear on both 
and contributes to longer life with corre- 
sponding reductions in down time for replacements 


rod and packing 


Uneepac is available in sizes from 5%” 


inside diam- 
eter to 63” outside diameter. For complete informa- 


tion, write Johns-Manville, Box 290, N. Y. 16, N. Y. 





JM Johns-Manville PACKINGS & GASKETS 
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f 
Requirements Are TOUGH! 
HARD-HANDED maintenance, construction and building ~~ 


workers invariably favor the OB-4 Standard Duty Drill by Signal 
Electric of Menominee. Its maker tells you . . “an abundance of VAT) FoR ieor>~ 
4 4 ee + 


power 1s built into this compact unit’. . and, “ it assures depend- 
able service’! The secret of SIGNAL's success is their insistence 
upon only the finest components. For instance, their Fractional 
Horsepower Gearing is by G.S. Their specifications demand 
special alloy, heat treated steels and extreme mechanical pre- 
cision. Quality must be wniform rejects are intolerable! Here G.S. facilities, Small Gear I | 


Ya a> 


j . 


“*2lary, 
- “a4 


Free new 6-poge folder 
illustrating and describing 


again, G.S. better Gearing pays off in the kind of service and satis ing ond epplications, to 
faction that means so much to our customer's sales and profits 

gether with handy chorts 
Whether your production is civilian or defense, you too can Will you esk for it on com 
benefit by using our superior skills and facilities. Decide now to 
delegate the responsibility for Small Gearing to the well trained 
G.S. staff. Will you call on us for service SOON ? 


BA Re Specialties, Inc. 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


MEMBER OF 2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 


pony stotionery, pleose? 


P'SOUARGEST EKCLUSIVE MANUEACTURERS OF FRACTIONAL HORSEPOWER GEARS 





Announcing... ANOTHER 
REMARKABLE BLACKHAWK — 
HYDRAULIC POWER PUMP © 


UP TO 93% over-all operating efficiencies! 


QUIET... vibrationless! 


ie ‘ : ‘ ‘ > 
: £ LS a e oat es 
. ~ * ¥ 7 ~ . 


ADAPTABLE to an infinite variety 
of loads and speeds! 


» 


For the finest in modern power pumps, you'll want your equipment. And operating and maintenance costs 

the new Blackhawk P-237. Here's a 6-piston, wobble go down. 

plate design with a 15 hp maximum intermittent Performance? For example, you can deliver 3 gpm 

capacity. at 1350 rpm and 6000 psi .. . with only 11.65 bp input. 
As for economy -—— you pay no premium for the And long life at unsurpassed efficiencies is assured 

advantages offered by the P-237. Compactness and by husky anti-friction bearings. You'll want full facts 

over-all efficiency spell important design savings for on these and many other features. 


ALREADY SUCCESSFULLY APPLIED 
on rugged equipment of 
leading manufacturers 


Following are typical installations of the P-237 Pump: 
Cranes Snow Plows 
Bulldozers Mining Machinery 
loaders Hydraulic Presses 
Trench Diggers Materials Handling Equipment 


A bank of three P-237 Blackhawk i Scrapers Test Stands 
pumps make up the “hydraulic heart’ . - Rood Graders Farm implements 
of this famous Bucyrus-Erie © Hydro- Two P-237 Pumps (along with Black- 

Crane Blackhawk valves give finger- howk conceal valves) ace weed eat this Dump Trucks Tractors 

up control of boom, hoist line, clam- 100-ton G. T. Bynum Co. oil field pipe 

shell jaws and outriggers straightener for pipe up to 16 in 





BLACKHA 


MOBILIZATION NOTE: YOU ARE INVITED 

to write for Bulletin 3-B 
on Blackhawk “Hydrau 
lic Pumps, Rams and 
Valves” as well as for 
veteran in meocting governme mt specifica- Bulletin 2-P on the new 
tions .. . will fulfill complete responsibii P-237 Power Pump. 
ity for you — including cost analysis and : f «Blackhawk Mfg. Co., 
engineering development if needed. This 530 W. Rogers, Mil- 
experience is at your service waukee 1, Wis. 


PIONEER SPECIALISTS IN HIGH-PRESSURE HYDRAULICS FOR 
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If you are producing or quoting on a DI 
FENSE PROJECT requiring hydraulic 
components — remember Blackhawk is a 











ion costs? 
too much of 


is scrap 


FREE apiacgnemr td 
Tells vou how to cut pr iction time 
oduction costs per se heme aeiie 
s deeheneiie Write to National Tube 
Company, Frick Buildi: Pittsburgh 


19, Pennsylvania 


NATIONAL TUBE COMPANY, PITTSBURGH, PA 
TUBING SPECIALTIES DIVISION 
MPANY. SAN FRANCISCO, PACIF OAST DISTRIBUTOR 


UNITED STATES TEEL EXPORT MPANY, NEW Y 


UNITE OD EWE & & A ie oe oe ee 





Le $6 _ 


.. INSPECTION... OVERHAUL! 


} _ S A MOTOR that actually b resistance against corrosion and distor- 


itself clean! Dirt is carried aw: tion. Bearings are pre-lubricated at the Sold... 


by cooling air blown over the ribbed ca factory and should need no attention for Applied... 


iron frame and bearing housings of thi years. Tapped holes with pipe plugs to Serviced ... 
w Allis-Chalmers tefc motor yermit regreasing and to provide grease 
oe ; : I : ud ie ‘ by Allis-Chaimers Authorized Deolers, 
Dirt can't build uy ISE ene at- relief are standard equipment. Certified Service Shops ond Soles Offices 
throughout the country 
and pockets Get All The Facts 


1 


1 oily dirt tk - : CONTROL — Menvo! 
oily dirt that = The new Allis-Chalmers Type APZ total- onlaatie and ennmata 

j > ' rter ush 

. = ‘own of ly-enclosed, fan-cooled motor is built in reise vag By geechews 

ngs! aintenancc ] ] } rame , ron nents for complete con- 

— ante all NEMA standard frame sizes from as eee 

costs are t tionally low on totally-en >24* 


to 505. Also in explosion-proof 


close Fay led motor , , TEXROPE — Belts in 
closed. tan-cooled motors But they re type Your A-C Ai ithorized Distribut« ) oll sizes ond sections 

ver tor nt r All; ' i 
lower than ever before on the new Allis- or District Office has complete informa- peeeee os Se 


Chalmers Type APZ tefc motor tion. Call today, or write Allis-Chalmers rs oo 
Rigid Construction Milwaukee 1, Wisconsin. Ask for Bul- Fs PUMPS — Integral 


motor ond coupled 
The frame is cast iron which has high _letin 51B7225. A346 types from % in. 
to 72 in. dischorge 
ond up 
Tearope ond Vori-Pitch ore Allis-Cholmers trodemorks. 


é) ¥ *Similar design non-ven- 
tilated motors Type APK, 
also available in frames 

203 to 224 inclusive, 


INGIN 
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Lett-—Ross & Company 20 Ton 
Hydraulic Press for Shop—Tool 
Room or Production Line 


Right—The double act- 
ing Meehanite Ram Cyi- 
inder, honed to a mirror 
finish, is the heart of the 
hydraulic pump system. 


Ross & Company, Chicago, Illinois, manufacturers of the 20-ton Take YOUR Casting Problem To A 
hydraulic press illustrated, fully guarantee their product “against MEEHANITE FOUNDRY 
failure due to workmanship or material for six months after 

date of sale.” As an important component of this unit they 

specify only Meehanite cylinders which must be honed to a mir- 

ror finish. The versatility and accuracy of the action of the 

hydraulic pump is largely dependent upon the cylinder and its 


flawless, long wearing surface. 


Only through rigid control of the metal structure can the 
needed engineering characteristics for a part of this type be ob- 
tained regularly and consistently. The Meehanite production 
processes provide these controls with the result that to designers, 
engineers and production executives throughout industry, 
Meehanite castings are synonymous with better properties, uni- 
formity, dependability:—in a simple word QUALITY. 


Write for our 25th Anniversary booklet “25 Years of Proof 
in Service.” 


DRA CC HANITE 


MNKIAKY 
-, 


N E W R 0 C H E L L zs N. a *“This odvertisement aponsored by foundries listed above.”* 
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Choose Rivett Air Cylinders 


The importance of smooth, steady cylinder performance 
cannot be over-emphasized in today's production. Gnly too 
often a whole line is slowed down, or stopped altogether 
because of a faulty cylinder. 

You can rely on Rivett air cylinders to provide dependable 
service. Study the construction features shown below. They 
represent many years of practical cylinder design —and are the 
basis On which thousands of satished customers have 
purchased Rivert. 

Recommended for pressures up to 150 P.S.1., Rivett air 
cvlinders are available in 7 standard mountings; in 9 bore 
diameters, in any length stroke up to 96", single 
or double-end rods, with internal or external thread, and 
cushioned rod end, blind end, or both. Special covers 
supplied. Send today tor Catalog Section 55 


Self-adjusting composition cup packing Keeper ving enastredtion 


Large pipe connections rotatable Heavy duty piston eliminates tie rods. 
to any position . assembly. 


Self-adjusting composition 
rod packing. Axal holes 
through red bearing pro- 
vide for pressure disposal 
on packing members. Seal 
effect pre portione! to cylin- 
der pressure 


Ample bronze rod guide. 
Rod bearing provided in ie Heavy-duty alloy 
oreo exposed to lubrication. J on. —% covers, bored to fit 
@ turned diameter 
on tube. 
Piston rod and ossem- 


Over-size, ground and polished ly Girely cocured. 


alloy piston rod. 


SEVEN STANDARD MOUNTINGS 


h | im _ 
d=) 2 12> > (> Gh 


Clevis Rabbet Center-Line Blind End Flange Trunnion Rod End Flange 


RIVETT LATHE & GRINDER, Inc. + Dept. PE-12 Brighton 35, Boston, Massachusetts 


furnishes a complete power package 
VALVES : CYLINDERS ¢ POWER UNITS 
Air ond Hydrovlic 
© I eB All sizes and types 
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DIE CASTING 


prevents 
.\ e 
profit 
corrosion” 


Nothing is so detrimental to profitable 
production as waste of time and material 

That's why you can benefit by giving serious 
thought to die casting, for die casting is industry's 


Qe ELLE beh 


Whenever you need a part or product 
made, therefore, don’t forget die casting. Let us 
know your problems; send us your specifications 
We've steered numerous manufacturers to high- 





high-speed, cost-cutting method — promoting output, low-cost production... shown them how 
economy from start to finish on any production to prevent time waste and material waste from 
ob eating into their profits 

Take for example, this temperature and 
humidity measuring instrument, used by the U.S 
Navy to maintain non-corrosive atmospheric con- 
ditions aboard mothballed ships: Definite sov- 
ings are realized by die casting the housing, 
because die casting produces this component 
instantly—and with maximum economy of met- 
al. Not only are costs held down, but a superior 
product is obtained—strong, light, good looking, 
and adaptable to any type of finish. 

Says The Instruments Corporation: “This 
Mount Vernon casting has proved itself to be 
the most satisfactory as well as the most eco- 
nomical housing that could be produced for the 
purpose. We consider it amply fulfills the 
Navy's rigid requirements.” 


MT.VERNON 


DIE CASTING CORP. 


Mit VERN O-'N Yorr« 


THE: 


LL 


— 











DYNANATIC 


WATER-COOLED 


POWER 
COUPLINGS 


WIDE SPEED RANGE 
INSTANTANEOUS RESPONSE 
ACCURATE SPEED CONTROL 
STEPLESS SPEED ADJUSTMENT 

SMOOTH TORQUE TRANSMISSION 

TOTALLY ENCLOSED 

SIMPLE QUIET 


A COMPACT EFFICIENT 
Model 8W Dynamatic Water-Cooled Coupling used to obtain adjustable 


speed from 200 HP, 720 RPM synchronous motor to drive a Plasticator carry- 
ing rubber from a Banbury Mixer in the plant of a large tire manufacturer. 


Provide Adjustable Speed Drive 
with any AC Motor 


The Dynamatic Coupling transmits rotation from a driving to a driven 
member without mechanical contact—with stepless adjustable control and 
with almost instantaneous response It is a simple and effective method of 
providing adjustable speed from a constant speed source (or vice versa) 
with full-torque starts. The addition of an eddy-current brake will pro 
vide smooth controlled deceleration 

Effective water-in-the-gap cooling makes possible large capacity in 
small space, and the construction provides complete protection of the in 
terior of the coupling against atmospheric impurities 

A standard range of sizes of Dynamatic Water-Cooled Couplings is 
available for transmitting torques of 50 pounds feet up to approximately 
5,000 pounds feet. Many other sizes up to and including single units for 
handling 200,000 pounds feet of torque are in service and units of larger 
capacity can be built to order. 


Write for Illustrated Bulletin WC-1 


)YNAMATI CORPORATION « ssxzzss 


Subsidiary of EATON MANUFACTURING COMPANY, Cleveland, Ohio 


Dynamometers Oil Well Draw-Works Brakes - Adjustable-Speed Couplings . Eddy-Current Brakes 
Ajusto-Spedes Shovel Clutches - Press Drives ° Lift Truck Clutches , Electronic Controls 
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An example of TRANSFER MOTION 

. . in which motion is transmitted 
from one point to another by an elec- 
trical impulse, operating a solenoid. 


a u 


* 


s 
i i ii i i i i a i i 


If it needs to behave like a latch, a lock, or a linkage... 
we can create it...mass preduce it...WITH STAMPINGS! 


2 it, ob , 
J — ——, You may want a 


of motion-mechanisms. We can design simi- 


~“& ; ; motion device that 
naa § —7§ can be operated 
electrically —or 
manually. We de- 

sign and produce bot} 
The ‘‘motion” illustrated above is one in 
which our research and engineering ingenuity 
have been applied in the development of a 
mechanism designed for electrical operation 


of an automobile door 


for General Motors 
experimental Le Sabre car. Just as Le Sabre 
represents forward-looking automotive de- 
sign, so does Standard Products engineering 


‘‘look ahead” in the design of special types 


lar mechanisms to operate either electrically 
or manually—or both. 
Furthermore, by employing modern 
mass-production and machine assembly 
techniques, we can 
make such motion de 
vices with stampings 

. to keep the cost 
unusually low 

For further informa- 
tion about our facili- 
ties, write for a copy 
of our booklet, ‘‘We 
Make Motions” 


Ti Baederd Piodusa Cr 


THE MARK OF A 


SUPERIOR PRODUCT D> 


DEPT. D, GENERAL OFFICES: 2130 WEST 110 STREET © CLEVELAND 2, OHIO 
DETROIT SALES OFFICE: 316 FISHER BUILDING, DETROIT 2, MICHIGAN 


WE MAKE MOTIONS 
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gusenes By an ingenious method devised by Houghton engineers, 
pone £ EQUALLED durable leather is thoroughly impregnated with tough, 
mes eal PACKING “springy” synthetic rubber. 
we 


Although limited in supply at present, due to allocations 
of raw materials, this new development is definitely the 
packing of tomorrow, combining the outstanding bene- 
fits of both leather and rubber. 
Advontoges LEATHER Offers : 
@ Low coefficient of friction 
@ Longer life 
@ High resistance to abrasion, 
extrusion and cold vulcanizing 
Benefits RUBBER Provides : 
@ Perfect Seal 
@ Resistance to heat, oils, solvents 
@ Exceptional pliability 
@ Ease of installation 


Houghton VIM +1243 Leather Packings—already in use 
for several years—are performance-proved! They are 
supplied in ‘V" and Cup Types, on rated orders, in 
standard sizes only. For full details, write E. F. Houghton 
& Co., Philadelphia 33, Pa. 


«++ products of 


_ROUGRTON SS 


RAK * 


CRATHEO é 
AOL i 

Ral Ready to give you 

on-the-job service... 
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How to replace hinge 
pins and cotter pins 
with 
ROLLPIN 


self-locking fasteners 


Rollpin replaces hinge pin for faster assembly of hinges. Inexpensively 
and simply driven in place, it cuts assembly costs. Constant spring 
tension holds Rollpin firm against vibration on heavy-duty automobile 
door hinges—on lightweight sheet metal hinges for meter or instru- 
ment panel covers. 


TRY THE ROLiPIN WAY INSTEAD .. . Rollpins offer many advantages as 
pivot and clevis pins for linkages or yoke assemblies. Heat-treated to pro- 
vide excellent fatigue resistance and wear characteristics, Rollpins fit flush, 
grip firmly in the outer or inner members, depending on your design require- 
ments, and are simply, inexpensively pressed in place. They are faster to 
install than cotter pins or safety wire . . . straight edges protect workers’ 
fingers and clothing. Rollpins are readily removed with a punch . . . can be 
used again and again . . . assure simplified maintenance 


ews ets 


Once you test their effectiveness you'll want the secure, vibration-proof 
fastening of Rollpins in your products. Write now for a sample package and 
full details. Elastic Stop Nut Corporation of America, 2330 Vauxhall Road, 
Union, N. J 


a 
A J PRODUCT OF 


ELASTIC STOP NUT CORPORATION OF AMERICA \ 


GET YOUR FREE TRIAL ASSORTMENT OF ROLLPINS 


Elastic Stop Nut Corporation of America HERE'S HOW ROLLPINS PROVIDE 
2330 Vauxhall Road, Union, N. J. A VIBRATION-PROOF FIT 


Please send me full application dato and test samples : Rolipins are easily pressed into production 
drilled holes — chamfered ends facilitate 
automatic or manual insertion 

Rolipins compress as they are driven 
o_o are self-retaining in production drilled 
holes—fit flush. Secondary hole reaming or 
riveting operations are eliminated 

Constant spring tension against walls of 
hole lock Rollpins permanently in place 
until deliberately removed with a pin 
. punch. Rollpins don’t damage the hole and 
City Zone___ State can be used again and again 


of the Rollpin 


Firm 


Address 


I): 





BRIDGEPORT BRASS COMPANY 


___ Copper ALLoY BULLETIN 
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MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
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opper shading rings used in 400-cy 
Mfg. Co., Inc 
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ve 
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le synchrone 
Torrington, Conn 


Synchronous Timing Motor 
Designed for 400-Cycle Current 


The use of 400-cycle current by the 
military and industry for many types 
of servo mechanisms and in communi 
cations systems brought about the de 
sign and manufacture of the illustrated 
synchronous timing motor 

The motor is used in time delay re 
lays, elapsed time indicators, potent 
ometer controls, and sequence, interval 


Many other 


and repeat cycle timers 


Synchronous timing motor.—Courtesy Haydor 


Mfg. Co., Inc., Torrington, Cenn 
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special timers have been or are being 
developed to utilize this motor 

Only frequency control is necessary 
to insure accurate timing since the 
motor is not affected by variations in 
temperature, altitude, supply voltage 
and load within the operational limits 
of the motor itself 


Self-Starting Insured 
The motor is essentially two phase 
with two coils, cores and interlacing 
field pieces. To insure self-starting, a 
capacitor is put in series with one coil, 
thus giving this coil a leading flux effect 


Copper Alloys Widely Used 

As in all electric motors, copper and 
copper-base alloys are widely used not 
only for their electrical characteristics 
but for corrosion resistance and ease of 
working or machining 

The motor cover is cartridge brass 
(70% copper and 30° zinc) which 
can be readily worked, has good corro- 
sion resistance and a tensile strength 


5] 


of 76,000 psi in the hard-drawn condi 
tion. The cover is cupped, drawn and 
trimmed, then stamped with the com 
pany name and other information 
Since shading rings must have hizh 
electrical conductivity, electrolytic 
tough pitch copper 99.9° pure is used 
because of its 98-100°% conductivity 


Self-Lubricating Bearings 

Rotor bearings are of graphite 
bronze, which was selected for its self 
lubricating properties. However, for 
the output bearing where long life and 
strength is demanded under compara 
tively heavy loads, commercial bronze 
is the choice. This alloy contains 89.5 
copper, 8.5% zinc and 2% lead, which 
increases the machinability consider 


ably. Many 


tions are available to give varying out 


standard gear combina 
put speeds depending on the timing 
involved 


Wheels of Clock Brass 

The wheels (gears) are made from 
clock brass (66° copper, 2° lead, and 
remainder zinc). The lead helps t 
eliminate burrs in machining the gear 
teeth and in blanking and piercing the 
wheels. Since the lead exists in the 
metal as small globules, some lubrica- 
tion is obtained as the lead is bur 
nished over the surface of the teeth 
while in operation 

Two alloys are used for the pinion 
gears depending on the load put on 
them 

Free cutting brass rod (61° copper 
3.4% lead and remainder zinc) per 
mits clean drilling and machining of 
the pinions and gives long life under 
relatively light loads. When the loads 
are greater, a leaded phosphor bronze 
is utilized (749 





New Publication Available 


Bridgeport Alloys— Properties and 
Uses"—new 4-page folder designed 
to help the metalworking industry 
and other fields to distinguish be 
tween copper 
base alloys. Lists 
65 commonly 
used Bridgeport 
alloys, their 
composition 
properties 
forms and typi 
cal uses. Write 
to our Sales Pro 
motior 





Service 
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All the 
Coiled Strip 
You Need...WHEN 
You Need it... 

At LOWER (( 


You will find it ever so much easier to have all Production planning becomes easier, too, when 
these things when you install a Yoder Rotary expected and unexpected needs for any width can 
Slitter. The sources of supply of mill-width stock be so quickly and easily met 

are obviously much more numerous, prices per 


Besides all these advantages, direct savings may 


ton much lower, and deliveries much quicker than range from $5.00 to $50.00 per ton, depending 


on slit-to-width strands. on widths, quantities and other factors. On require- 


Not only that, but your stock becomes more flex- ments as low as 1000 tons per year, a Yoder slitter 
ible—goes farther—when mill-widths can in a few often becomes a most profitable production tool. 
hours be slit to the desired widths in your own Get the facts! Send for 78-page book on the 
shop. Many fabricators have reduced inventories Economics as well as the Mechanics of doing 
trom 40 to 60% by investing in a Yoder slitter. your own slitting. 


THE YODER COMPANY . 5522 Walworth Avenue + Cleveland 2, Ohio 


Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 

* GANG SLITTING LINES for Coils and Sheets 

* PIPE and TUBE MILLS-cold forming and. welding 
bese oertore z 
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Specify The V-Belt Sheave 


which all industry likes best 


UA 


QD 


TRaDe MaeK = 6Pat, No, 2269821 


Split hub is clamped to shaft. Heavier 
taper-bored rim slides easily over tapered 
hub—no keyway obstruction on cone sur- 
face. Positive press fit on shaft. Large. 
long pull-up bolts also used as jack screws 
to remove rim 


Here’s a 26-word description of 
the V-belt sheave that is used more 
than any other.* 

Two parts for easy handling 
separately or together. Split hub and 
taper-mated rim make mounting easy. 
Vo realignment problem —clamped 
hub stays put while changing rims. 

That's Worthington’s QD—the 
original tapered cone-grip sheave 
that’s preferred by men who have 
to install or change sheaves. The 
QD is easy to get on, easy to get off, 
yet always tight on the shaft—tighter 


than any other sheave on the market. 
Hubs for every bore—lower inven- 
tory cost 


For your machines, pick Wor- 
thington Multi-V-Drives with QD 
sheaves and Worthington-Goodyear 
EC Cord V-belts. 

Worthington’s complete line also 
includes FHP drives—QD Junior 
quick-detachable) V- pulleys and 


many other styles 


Send coupon for Bulletin V-1400- 
B7F, addressing our Harrison office. 


*In addition to being one of the largest-selling sheaves, the popular Worthing 


OD design is licensed to many other 


sheave manufacturers. For vou 


protection, dimensions are standardised to permit snterchangeatility 


WORTHINGTON 


Kisbbsdided 


ZL 


wy 
THE GOOD RIGHT > 


EE 


POWER TRANSMISSION PUMPS 
centrifuge!, pewer, retery, steom 


sheuves, V-belts, verieble speed drives 


HAWD OF INDUSTRY 


AIR COMPRESSORS 
weter-coeled, e-coeled 
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Worthington Pump and Machinery 
( orporation 
Multi-V-Drive Sales Division 
Buffalo, New York 

Send Bulletin V-1400.B7I 


Worthington Multi-V-Drives 
Name 


Company 


Address Zone 
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Long experience, coupled with most modern equip- 
ment, combined with quality materials go into each 
Ohio Gear and Ohio Speed Reducer. Every detail of 
product and workmanship is designed to insure 
accuracy, durability and smooth operation 


The materials regularly used are those which have 
proved to be most satisfactory for general use under 
average working conditions. Type of gear, size and 
nature of application are some of the factors deter- 
mining the material selected for any given gear 
Check for dimensional accuracy is made at each 
step of manufacture and rigid tests and inspections 
of the finished gear by experienced shopmen detect 
any inaccuracy and establish fidelity of specifications 
in every detail 


In the cutting of Ohio 


ESTABLISHED 1915 


with OHIO 


factors for long life, lower up-keep and operat- 
ing cost. 


Illustrated above are a few applications by large 
manufacturers who depend on Ohio Gear 


1. Ohio Gear DPL Speed Reducer operating a paint boot! 
turn-table in a large metal working plant 

2. Ohio DS Speed Reducer, 300 to 1 ratio, used in the drive 
of a machine which automatically welds both heads int 
the shell of a 55 gallon barrel 

- Ohio Gear DHU Speed Reducer operating an overhead 
scrap conveyor belt in a large die casting plant 

- A PL2 Reducer, 40 to 1 ratio, operating the turn-table of a 
machine automatically welding automobile crankshaft 
vibration dampers 

- Series of Ohio Gees HS Speed Reducers operating cor 
veyors in a California fruit packing plant 

6. Detroit RotoGrate Indus 
trial stoker using an Ohi 





Gears and construction of 
Ohio Speed Reducers, the 
components have higher 
than average strength 


THE OHIO GEAR 
COMPANY 


DHH2 Speed Reducer as 
part of auxiliary equipment 
Consult your nearest distribu 


tor or write us for complete 
information 


1325 EAST 179 STREET 
CLEVELAND 10, OHIO 
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MOTOR CONTROLS 
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EXCLUSIVE = | 
ELECTRICAL INTERLOCK =| 








SIZE 1, 

REMOTE 

CONTROL, 

Stondeord 3-PHASE, 
employing fourth pole 
holding contact. Note 
auxiliary switches. 





NO OTHER STARTER PROVIDES THIS VERSATILITY 


Arrow-Hart’s “RA”, right angle, balanced mechanism with bellcrank Schematic pictures “RA” mechanism trip arm 
. ‘ rm that automatically energizes interlock switch. 
fulcrum assures simple and positive force to operate the A-H auxiliary 
switch or switches. JUST TWO SCREWS and a completely enclosed 


electrical holding interlock switch provide dependable operation of 





ELECTRICAL CONTROLS 


numerous interlocking device combinotions or signal lights. Men con- 

fronted with adding more circuits to serve more needs in restricted 

space have accepted and are benefiting from the many outstanding 

features of the A-H Type “RA” line of motor controls. Buy an Arrow- 1 
Hart starter today and see for yourself. 


BUY WITH CONFIDENCE PROFIT BY PERFORMANCE 


THE ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD, CONN., U. S. A. 





ESTABLISHED IN 1890 














A baneeeeenensineeepentnnsaeeneseneeee 








GREATER SAVINGS =<" 


WITH (Ai) TYPE “RA” MAGNETIC STARTERS 


The Arrow-Hart motor control line is out front with an 
advanced design to provide industry with greater per- 
formance in smaller space. Adaptability is found in per- 
mitting the interlocking of numerous devices by means 
of a rugged and compact auxiliary switch. Another A-H 
exclusive, this utility switch is inserted from the top and 
requires but two screws for effective operation. The 
auxiliary is operated through contact with the oper- 
ating lever arm of the “RA” mechanism. All auxiliary 
switches mount easily and quickly 

in one position. 


THREE BASIC TYPES Sw\ 


Available in standard with BLACK 
button (one normally open), with 
RED button (one normally closed), 
and with GREEN button (one norm- 
ally open and one normally closed). 


All auxiliary interlock switches are 
properly identified to aid in selec- 
tion and safe application. One 
BLACK button (normally open) switch 
is furnished as standard on most motor starters. 


TYPICAL INSTALLATION 


Pictured to the right is a typical application of A-H aux- 
iliary switches used in conjunction with an Arrow-Hart 
Size 3, 3-phase, 2-speed reconnected winding type of 
control. Note easy access to terminals and the big ad- 
vantages of straight-thru front wiring. Additional infor- 
mation appears on the preceding page. 


RA’ LINE A COMPLETE LINE 


The patented “RA” design is available in magnetic 
starters and contactors in Sizes 0, 1, 2, 3 and 4 as 
units for panel installation or in NEMA enclosure types 
1, IV, V, Vil and IX. The Explo-Safe line of explosion- 
proof housings features a Feraloy casting of new design 
at greatly reduced weight and bulk. There are “RA” 
controls to serve you best. 


ARROW-HART 


INDUSTRIAL CONTROL DIVISION 


é 


Available os Storter Units 
or in NEMA Enclosure 
Types |, IV, V, VII, Ix 
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Rugged enough to is just one of the many alert manufacturers who 
take ail the use—o are making increasing use of Fiberglas-rein 
ahbuse—vou and the forced plastics to make a host of civilian and 
weather can give it, military products, such as washing machine parts 
this attractive out- boats, fishing rods, aircraft components, and mil 


door Meter Housing itary instrument Cases. 


is molded with a Fiberglas? reinforcement. If you're looking for a unique new material 


that combines high strength, with light weight 
len times lighter than the concrete unit it re- ; ; 
that won't rot, rust, or absorb moiswre... that is 

places, this housing protects costly utility meters 
adaptable to volume production ... then Fiber 
ind regulators from the ravages of weather, water, 
; glas reinforcements are for you. Write today for 
ind soil corrosion ... helps them give better 


details: Owens-Corning Fiberglas Corporation, 
service with less maintenance. 


Reinforced Plastics Division, Dept. 807 » Fast 


Zenith Plastics Co., Gardena, Cal., the molder, 56th Street, New York 22, N. ¥ 


“it’s Plastic, reinforced with ky BE RGLAS Br 


+ Fiberglos is the trode-mork me. U.S 


FIBERGLAS IS IN YOUR LIFE...FOR GOOD! of GutseComing Hesegien 














get the most 
ff, your Linc Die Casting Dollar! 


OBTAIN COMPLEXITY OF SHAPE AT LOW COST 


Whether that new product is destined for essential home front consumption or 
for military use, investigate the cost-saving features of ZINC Die Castings for 
the critical metal components. The fuze body and the delay housing of the well- 
known hand grenade are excellent cases in point 
All during World War II the ZINC Die Castings pictured at the right below met 
the demands of unfailing performance in the “pineapples,” and now they again 
are specified for the same critical components of the grenades in current pro- 
duction 
Although complex in shape; these castings are produced at high speed in mul- 
tiple-cavity dies, with only one machining operation required on each piece prior 
to assembly—an internal thread is machined in the fuze body and a hole is 
broached in the delay housing. Not only are all holes and recesses cored, but the 
external threads on the delay housing also are obtained in the casting operation GET DESIGN INFORMATION 
By any other means of production more parts would be required, or secondary 
operations would be excessive Any die casting company will be glad to 
help you in adapting the design of a part 
ad to its most economical production by the 
- die casting process. Also ask us—or your 
die caster—for a copy of “Designing for 
Die Casting” and other booklets cover- 
ing specific phases of ZINC Die Castings 


gen? 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 


FOR DIE CASTING ALLOYS 





The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (voter ducity) ZINC 
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the Aame . ++ product 


quality that never varies . . . that’s the 
secret of Aeroquip’s leadership. Nothing 
is spared in time, money and effort to 
obtain the newest, most accurate inspec- 
tion equipment to assure the Aeroquip 
standard, highest in the industry. That 
is why Aeroquip Products are “Always 
First’ in quality. 

Flexible Hose Lines 

e Detachable, Reusable Fittings 

e Self-Sealing Couplings 

¢ Breakaway Couplings 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF, * DAYTON, OHIO * HAGERSTOWN, MD. « KIGH POINT, N.C. * MIAMI SPRINGS, PLA, 
MINNEAPOUS, MINN. © PORTLAND, ORE © WICHITA, KAN. « TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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Standard Steel Works 
Forged Pinion Blank 
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‘ 

Machined Pinion, 
ready for instal- 
lation. 

Reduction Gear 

Standard Steel Pinion 

Blanks have the nec- 

essary uniformity and 

high physical prop- 

erties for applications 

like this 


BALDWIN 


















gperators cut their teeth on 


STANDARD STEEL WORK 
Torged pinion blanks 


The high cost of machining a stub axle pinion 
like this makes it imperative to start with a blank 
that is free from flaws and completely uniform 
in structure. 

That's why these Standard Steel Works blanks 
are made with such particular care. They start 
with steel produced in Standard’s own open 
hearth furnaces, where the most rigid control of 
analysis can be consistently maintained. Forging, 
on one of the battery of presses or hammers, 
develops superior physical properties, and refines 


FORGED WELDLESS RINGS 
FOR RING GEARS 


ALSO... 





> 
the grain structure. Heat treating in special fur- 
naces relieves strains, and adds an important 
plus to service qualities. Close dimensional tol 
erances reduce machining time and waste. 

It is always well to remember that a gear can't 
be any better than the blank . . . and that getting 
2 better blank is the surest way to assure mini 
mum machining and maximum service. You'll 
find Standard an ideal supplier: big enough to 
handle the most particular jobs, small enough 
to make every job a matter of personal concern 





FORGED BLANKS 
FOR GEARS 











Uniform structure permits pre- Pressed die forgings for gear : 


















cision machining, assures uni- blanks provide the strength 


form strength. No welded areas toughness needed in heavy duty 





to affect tooth physical proper- service. Conformity to design 








ties or finish tolerances saves machining 












NOTIC E: DESIGN AND PURCHASING DEPARTMENTS —Standard is equipped to supply pinion 


bienks in any size that can be worked under a hammer... 








weldiess rings up to 12 feet diameter .. . and pressed 





die forgings up to 50 inches diameter. Make a note to let us quote on your requirements. 


STANDARDIZE ON STANDARD for 
sal oe 
GEAR BLANKS, (5 4/1) STEEL CASTINGS, |: ‘\ ForGINGs, 77 
he ey), PO eit. age 
WELDLESS RINGS, CA (yy FLANGES 


STANDARD STEEL WORKS DIVISION 


Burnham, Mifflin County, Pennsylvania 
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-LIMA -HAMILTON 


35 ton “Hy-Power™ Riveter attaching brake backing 
plate assembly to rear axle housing with cold rivets. 


...on assembly costs 


Yes, you can really put a “squeeze play” on assembly and produc- 
tion costs with a Hannifin silent-squeeze ““Hy-Power” Riveter. It 
can take over your riveting operations—and many types of pressing, 


punching, forming and bending jobs—do them silently with push- 
button ease and efficiency that up production, reduce cost. One man handles this 50-ton “Hy-Power” 
Heart of the “Hy-Power” hydraulic system is the unique “‘Hy- Riveter with effortless ease in working 
Power’’ Generator—a combination of motor, pump, oil reservoir, on railroad car underframes 
control valves and high pressure intensifier assembled as a compact, 
self-contained unit. 
It powers the “Hy-Power” Riveter—the work tool that silently 
forms cold rivets at the touch of a button. 
For a thorough discussion of how “‘Hy-Power’’ equipment can be 
utilized best in your plant, ask to have a Hannifin field engineer 
arrange an appointment with you. 
Also, WRITE FOR YOUR COPY OF BULLETIN 150—Hy- j 
Power Hydraulics Hannifin Corporation, 1125 S. Kilbourn Avenue, a = | 
Chicago 24, Illinois. 


A stationary “Hy-Power" Riveter joins hub 


do ALL you CAN do aden with and runner assembly of hydraulic couplings. 


HMANREELR 


Air Cylinders + Hydraulic Cylinders * Hydraulic Power Units + Hydraulic Presses + Pneumatic Presses + “Hy-Power" Units + Air Contro! Valves 
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Pro! 


YALE CAM LOCKS 


FOR YOUR METAL CABINETS 


CAPPED wiTH STAINLESS STEEL 
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DrECEMBE! 








It’s the same 

fine lock 

with the same 

fine quality name 
plus a new 
permanent surface! 


e It’s better! But no more expensive—better 
looking, better engineered. It licks the problem 
of plating on die-casting through the use of 

a stainless steel scalp. 


This new idea—in the Yale line of cam locks 
gives you another good reason for specifying 
Yale for every metal cabinet job. For here 

is a long-lasting beauty treatment that will 

add to the attractiveness of your cabinet and, 

of course, give you Yale lock security. For 
detailed information write The Yale & Towne 
Manufacturing Co., Dept.S-2212,Stamford, Conn. 


YALE & TOWNE 


YA 





“| read PRODUCT ENGINEERING be- 
cause, as a busy engineering execu- 
tive, | find it keeps me informed of 
what other industries are doing in 
modern methods and materials.” 


Says Mr. G. D. Simonds, 

Chief Engineer, 

The Four Wheel Drive Auto Co. 
Clintonville, Wisconsin 


E READS 








Heavy-Duty Trucks 


PRODUCT ENGINEERING 


Everywhere in your giant Original Equipment Market,* 


PRODUCT ENGINEERING sells the top men at “Design-Engineering Headquarters.” 
of parts, materials, components and finishes long 
rofitably together: by far their biggest, and fastest- 
Original Equipment Market and in selling to 
market there is nm bstitute for the proved sales power of Propuct 
NGINEERING. 
nal equipment place more advertisi! g pages, 
in Propuct ENGINEERING than in any other 
and d yea - year. The facts will show you why their 
1 Propuct ENGINEERING pays off in increased acceptance for 
uch acceptance does most to build bigger sales 


or 


he engineers who desig hnevery new mz 


{ 
eered product . this is the only design magazine 


basic buyers of original quipment voluntarily seek, = pay to read. And 
because 
over 18,000 top men in industry’s Design-Engineering Headquarters are 
Propuct ENGINEERING ieiein rs... self-elected readers and improvement- 
hoppers in its advertising pages. 
cts about Propuct ENGINEERING ... and you'll know why con- 
s in its pages is one of the soundest investments you can 
next year, and every year. 


A McGraw-Hill Publication 


PRODI Orr > q) McGraw-Hill Building, New York 18 
EX \ DISTRICT OFFICES: Atlonte 3 * Boston 16 * Chicogo 1) * Cincin 
fi GOMES ESE el YONG nati 8 * Cleveland 15 * Dallas 1 * Detroit 26 * Los Angeles 17 


New York 18 * Philedelphie 3 * Pittsburgh 22 * Son Francisco 4 








PRODUCT ENGINEERING CARRIES MORE ORIGINAL EQUIPMENT* 
ADVERTISING THAN ANY OTHER MAGAZINE IN THE WORLD! 


“When your parts, materials, compo- biggest sales opportunity. And adver- 
nents or finishes are selected by product- __tisers place more advertising pages, and 
design engineers for incorporation in invest more advertising dollars, in 
new machinery, equipment or appliances PRODUCT ENGINEERING than in any 

. they are specified as Original Equip- other design magazine in the world be- 
ment. The Original Equipment Market is cause they know PRODUCT ENGINEER- 
the big-volume, repeat-order market ING gives them top coverage of the 
which offers any supplier of parts, mate- Original Equipment Market's basic buy- 
rials, components or finishes industry's ers at lowest cost. 











WASHINGTON STEEL CORPORATION 


WASHINGTON, PENNSYLVANIA PHONE: WASHINGTON 5900 


JOHN <« RICHARDS 


GENERAL MANAGER OF SALES 


430 IS STAINLESS STEEL 


Type 430 (straight-chrome) enables many 
production of stainless products, by 


id physical and chemical 


/E YOU EXPLORED THE POSSIBILITIES OF MICROROLD TYPE 430 SHEETS? 


MicroRold Type 430 offers the same fabricating advantages, such as 
micro-accurate thinness control, uniformity of gauge, increased 


product yield, longer die wear and excellent surface conditions, as 


characterized by the MicroRold trade name. 


Our warehouse distributors are available to assist you in solving 
application and supply problems. 


MicroRold distributors in your area. 


WASHINGTON STEEL CORPORATION 


J hickun Le 


C. Richards, 
General Manager of Sales 
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TRENDS IN STEEL 


ALLOY AND TOOL 
STEELS 


VITAL METAL 
OUTPUT 


HELP FOR 
ALUMINUM 


Propuct ENGINEERING 


Dex 


AVAILABILITY 
AND TRENDS 


The trendtoward more sheet and strip steel does not signal the end of 
the steel shortage. The supply is likely to dry up again. Sheet and strip 
are easy to get now because the government has allowed mills to go on 
producing light, flat-rolled products without much hindrance. But orders 
have now been issued telling mills they must shift, where possible, from 
sheet to plate. This is because military and defense supporting industries 
need more plate. The orders will reduce sheet supply in January. 

Demand for structurals is easing at the mills. Important leaders in 
the steel industry insist this means the shortage will soon be over. But 
the lessened demand stems from the government clamp-down on con- 
struction, which makes it impossible to judge the underlying situation. 
In the meantime, structural shapes remain scarce and mobilization chiefs 
see nothing but a continued shortage well into 1952. Optimists among 
allocaters say the supply will ease somewhat the latter part of next year. 


The trickle of aircraft quality alloy steels which has been going into 
non-military uses has been stopped. NPA ordered distributors to sell 
no more of them except for militaryor AEC purposes. At the same time, 
it ordered steel mills to supply distributors, beginning January 1, with 
a minimum of 100 percent of tonnages shipped in the base period, April 
1, 1951, toJune30, 1951. This will increase the supply in distributors’ 
stocks, but it will be available only on orders certified to be for aircraft, 
guided missiles, airborne equipment. or the atomic energy commissions. 

Tool steels remain a bright spot. NPA is being urged to remove re- 
strictions on its use because of adequate supply. The 40,000 tons being 
produced quarterly seem to be ample for any foreseeable demand. 


The stockpile and other defense needs at least will get a shot-in-the- 
arm from an increase in production of cobalt, nickel and copper assured 
under an agreement reached by the Defense Materials Procurement Agen- 
cy and the National Lead Company. Through government financing the 
company expects to have a new plant in operation within 18 months. It 
will produce these metals at an average annual rate of 1, 386,000 pounds 
of cobalt, 1,852,200 pounds of nickel and 1,417,500 pounds of copper. 

As far as any increased availability of these materials for non-defense 
purposes is concerned, the outlook is dark. Disarmament seems to be 
the only hope and such a possibility is remote. 


This seems to be open season for contracts between the government 
and materials producers. Users of basic aluminum pig and ingot are now 
assured ofa plentiful supply of the light metal for years to come, under 
terms of precedent-setting contracts between Aluminum Company of 
America and the General Services Administration of the U.S. government. 

The contract provides that the government will have first call for five 
years on the aluminum output of the new smelting plant being built by 
ALCOA at Rockdale, Texas. When monthly government requirements 
take less than two-thirds of the metal produced, the remainder, up to the 
two-thirds total, will be made availab!e to other users of aluminum in the 
form of pig or ingot during the five year period. 


Continued on page 
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Control 


Hanna Unitite Valves are designed and 
built to give long, trouble-free service as 
hand-operated cylinder control valves. They 
are quick-acting, packless and permanently 
tight. Except for periodic lubrication, they 
require no maintenance: | Laboratory tests 
have shown maintenance-free operation 
for 10 to 15 million cycles! 

They may be used for 3-way or 4-way 
operation for air, oil or water pressures 
up to 250 p.s.i., and are available in 
three mounting styles standard, 


column and manifold 


1763 Elston Avenue, Chicago 22, Illinois 
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PLASTICS PICTURE 
UNIQUE 


COMPONENTS 
OUTLOOK 


STANDARDIZATION 


At the conclusion of the five year term, such pig and ingot customers 
will continue to have first call on 25 percent of ALCOA's Rockdale pro- 
duction for an additional fifteen years. The remaining aluminum produced 
by the new expanded facilities will be made available to the market in the 
form of semi-fabricated and fabricated products. 

Similar agreements were recently reached by ALCOA and GSA concern- 
ing the aluminum output of the company's new smelting facilities now be- 
ing built at Wenatchee, Washington, and of two additional smelting lines 
currently being built at Point Comfort, Texas. 

The metal being made available under this program by the aluminum 
industry to pig and ingot customers in future years will amount to con- 
siderably more tonnage annually than the maximum ever purchased by 
such users from American aluminum-production lines in the past. 


The plastics picture has indicated a unique change for these times, 
according to Mr. Sollenberger of NPA. The materials shortages which 
previously existed appear to have been corrected by production increases, 
but there has arisen a softening of demands for plastic parts. It is pos- 
sible that the predicted brighter outlook for steel and aluminum has damp- 
ened the enthusiasm for plastics as substitute materials. 

Supply of polyethylene, now running far below ‘emand, will be cut in 
February when one of the big producers shuts down to install new equip- 
ment. Output is now running a fourth greater than a year ago. Direct 
military is getting more than a third of the supply; a fourth is going for 
essential civilian uses like covering wire and cable. The free market 
is getting twenty-two percent of output. Chances are this will be in- 
creased between now and the February shut-down but not enough to end 
the shortage. The outlook is for relief late next year. 

Polyester resins, fluorinated ethylene polymers, and resorcinol res- 
ins are expected to remaintight because of anticipated military demands. 
Other plastics are in fairly good supply. Some polystyrene processors 
are reported to be turning down offers of materials. 


The outlook for components was improved by an increase of first quar- 
ter materials allocations to the general components division of NPA. The 
increase puts the division back to the third quarter level, wiping out a cut 
imposed for the current quarter. It won't change the picture to one of 
plenty, however. Components shortages have the top mobilization plan- 
ners worried. They figure on scheduling components production in some 
lines, as they donowfor types of steel. Unless more skill is shown than 
with these basic metals, components would be harder, not easier, to ob- 
tain during the shake-down period. 

Maintenance of distributors' stocks of components is a particular wor- 
ry. Onegroupin NPA wants to put distributors on a full allocation sys- 
tem. Their argument is that such an order is needed to keep normal 
trade channels full. Without one, they think the supply of components 
will dry up for everyone except producers of direct military goods. 


Government-invoked standardization will sharply reduce the variety 
of components and standard parts. It will wipe some products off the 
market, if current plans are carried out. A return to conservation or- 
ders of World War II type is planned. Order L-278 of War II cut the 
number of pipe fittings from almost 39,000 to 3,600. Planners claim 
it saved3,500tons of alloy steel a year, 175 tons of chromium, 17 tons 
of molybdenum. They credit it with a ten percent increase of production 
by eliminating short runs. They have similar standardization orders 
under consideration at present. 








on Globe Jet Target 


How SPEED NUTS “shot down” cost of assembly, 
saved time and ended vibration-loosening prob- 
lems on Globe Jet Powered aircraft targets. 


Speeds actained by the Globe KD2G-2 jet target are 
high enough to provide the realistic touch of actual 
air-to-air or air-to-ship attacks. This sleek craft 
is the result of over three years of development work 
by Globe Corporation, Aircraft Division, Joliet, 
Illinois, in cooperation with the Navy Department, 
Bureau of Aeronautics. 


Globe engineers had to plan assembly of the target 
with fasteners that could take intense vibration. Of 


t ro 
ecured by SPEED 


etainer rings 


a 


all those tested, Tinnerman SPEED NUTS made the 
biggest hit. Not only did SPEED NUTS end vibration 
loosening problems, they also provided an average time 


savings of 48 per application over other method 


Globe is justifiably proud of the jet target, one of 
the achievements that stands out in its 50th anni 
versary year. And Tinnerman is proud of its part 
in this success. Perhaps your company can use the 
Tinnerman on this 
projects. Write for information 
on our comprehensive Fastening Analysis Service 
TINNERMAN PRODUCTS, INC., Dept. 12, Box 6688, 
Cleveland 1, Ohio. In Canada: Dominion Fasteners 
Limited, Hamilton. In Great Britain 
Aerocessories, Limited, Tretorest, Wales 


valuable experience gained by 
and many other 


Simmonds 














The Easy Way Out 
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Back Saving Power «© 
at the flick — 


> 


SHAFTS on smooth running New De parture 
ball bearings cet maximum power right thru to 
where it is needed season after season without change 


and that is what tractor owners really appreciate 


In the John Deere Model R Diesel, New Departures 

on the independent cluteh, power take-off and hy- 

riven Power Take-off and Hy draulic pump shafts assure back saving power at the 
e-Trol™ pump for operation of flick of a hand for raising, lowering. angling or driv- 


»> the John Deere Model R Diesel 


ing of attachments 


ed or disengaged at will by 
New De parture Division of (General Motors ( orp 


Bristol, Connecticut 


Nothing Rolla Like a Balt 


NEW. DEPARTURE BALL BEARINGS 
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Fluid coupling in each of twelve spinning-frame drives con 
tributes largely to smoothness in starting, simplicity of control 
and stepless speed variation to achieve optimum spinning rate 
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Selection Factors 


Scoop tube 


a Control lever 





Fig. 1—Essential components of scoop-con 
trol type coupling. Movement of control lever 
shifts position of scoop tube to vary output Fig. 2—Adjustability of scoop-type coupling simplifies setting of correct 


speed by changing volume of rotating oil torque on a rolling mill when forming different gages of steel strip 








Table I—Data Used in Selecting a Coupling for a Variable Speed Fan Drive 
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Fig. 3—Scoop-Control Coupling Selection Chart. Curves for each size coupling are based on selections having a 
minimum slip of three per cent with a variable torque load. Input power is determined from actual load power 
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Fig. 5—Heat load characteristics for constant and variable torque loads 








Attack on Post-College Slump of Engineers Is Planned 
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Fig. t—Intexrall reil cd alununum panel 
(A) is illustrative of the structures on which 
test were run to determine mechanical proper 
ties. These panels were obtained by slitting 
and flattening extruded tubular sections, (B) 


Integrally Stiffened 


Aluminum Extrusions 


Materials properties, including values for skin and flanges, of integrally stiffened 24S 
and 75S aluminum alloy extrusions. Test results on behavior of tubular and flattened sec- 


tions under column and bending loads. General comparison of data with design values. 


ROBERTO CONTINI 
Structures Researct 


Lockheed Aircraft Corpora 


ALUMINUM if truded with els manuta 1 
shaped stitten 5 a nt il part Metals Company 

yf the sectior i relatively new typ extruded as tubula 
yf constructior resent and pot lengthwise and flat 
appli ALLONS xt 1no I ie a I rt trates the two stag 
structure 

well 
It is readi pparent that tirel I ; 

litferent met . t produ re | ut rough spots or kink 
required to efthciently hand] ich « he panels wer essentially 
trusions perhaps greater im 1 the direction of the stiffen 
portance t y wulation of design some residual curvature existed 
lata that will 1 in their more eth the width Surface flaws lik 
ient utilization. Toward this end, the marks and blisters were apparent 
structures research p of Lockheed ticularly on the surface opposite 
Aircraft conducted tests to determine _ stiffeners: by reason of these f 
tension, Compression and elongat on material was not 

values of various alloys, heat-treat manufacturer to 

and cross sections, and tocompare them quality. In additior 
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Tension and Compression Tests 
I 


Table I—Condition of Integrally Stiffened Test Panels 


ndition as Received 


from Manufacturer 


| Rework and Dimension 
Heat Treatment in 
| 


Temper] Shape Length | Width 
| 

21S-T1 |Reasonably flac JExcept for one 4-ft.) 96 13 
jStr tightened byjlength of panel 2. aged 
lidraw-bene to 218-T8 condition 
poperati n 


vtruded tion. heat treated = to 
T5S-W, flattened by 
stretching perpendicu 
lar to stiffeners, and 


wed to 758-T6 


( ! ubular Slit lengthwise solu 





Coupon strips from 
tubular section flat 
tened by hand without 
stretching wed = to 


T5S-T6 





Flat straightened|Coupon strips aged to 


by draw-bench{75s-T6 


ypperation 

















4, 


a aaeetlenee 


Fig. 2—The cross sectional shape of 
stiffeners of most panels showed some 
irregularity. This panel was flattened 
by a draw bench operation. 


Fig. 3—Bowing of lengthwise strips 
cut from 758-78 panels indicated con- 
traction of the skin due to Poisson's 
ratio effect. The flattening operation 
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rable Il—Skin and Flange Properties of Extruded Reinforced Aluminum Sections 


Skin Material (With Grain Skin Material (Cross Grain Flange Material (With Grain 


Com Com Com 
Material Pension pression Pension pression Pension pression 


Yield | Ult. | Elong. Yield Yield Ult Flong.., Yield Yield | Uh Elong.,| Yield 
Str Str “eo Mm Str Str sr in Str Mr Str ~ mn Str 
psi psi 2.0 in psi psi psi 2.0 in psi psi psi ?.0 in psi 


100161, 100 - 60 500 3 OOOI6T 500) Failed 63. 100 160, 200167 000 r 700 
60 000161. 500 59. 700 3. 300167 . 2001) Outside 6+. 900;70 500 5 65.200 
60 500165 . 600 60 900 Gage Length 62, 200108 , 000 i 63 800 
61, 300165 , 800: 60500 63 , 900170 500 7 65,700 
60, 200165 . 100 60. 100 63, LOOM6T 300 62  BO0169 000 i 64.500 


62. 900167 , 200) 62.000 | 61. 700}66, 100 ; 62. 400 163900169 200) 7.5 65, 100 
62, 300166 , 400 61,900 | 62, 300165 , 300 63,800 164, 900/70 000 65 , 300 
63. 000167 000 62.900 65 500170. 400 r 65.300 
61. 400165 500 60 200 65 , 800170 , 800 rs 66 300 
62, 100166 , 500) , 61,700 | 62, 000165, 700 , 63.100 165. 000170, 100 2 65,500 





62, 100165 , 600 58 200 200166 , 300) 63,000 [62 600168 , 800 r 61,800 
61 000164, 600 200 600165 , 400) 63, 100 TOO 65,000 
61. TO0I6S , 100 700 900165 , 800 7 62.8 TOO} 7.5 61,900 


Lax khee d 

Min 35.000) 000) 52 50. 00015 52.000 155.000 52 000 
Design Value 
TO, 900180 , 300 74,000 1 Failed {70,000 7 77, LOO 79,500 
69 800179, 100 000 1( Failed )}67 500 7s 76, 500187 80 000 
TO. 800179 _ 600) } 74,400 I/Failed 200) 7 TT 000 9 ; 78, 100 
TO, 500179, 700 r 100 900 ri 76, 9OOIRT . 7 ; 79, 300 


Min. Guaranteed 
Values TO, OOOITS , 000 70.000 58 . 000166 . 000 70.000 170 00017 70,000 





Probability 
Design Values 76,000 76,000 | 61.000 000) 7 7 : 76,000 












































Skin Material (With Gr tin)* Skin Material (Cross Grain)** Flange Material 
With Grain 


Yield] Uht : Cage Yield Klonga Yield |] Ult Elong 
Material] Str Str Length Failure Str tion in} Str Str “> in 
psi psi Location} Location psi 2.0 in psi psi | 2.0in 


OOOI8L , 700 Between |Within 000 5 80 600190 300) 11.5 
900/81, 200] 12 web Gage 72,700 9 200188 500) 10.5 
Intersec, [Length 72,800 
Across (on or 
web near 900 


[ntersec. [Interse: 900 


TL, 400181, 4001 1: 73.500 900 7 i 5179 , 900189 , 100) 


75,600 


74. 700183 600) * Between [Within 79 500 81, 000792 , 800 


200 web (age ow 7 84. 500193 200 
Intersec. |Length 79,200 
500 


Across Near 

web Intersec 
Intersec. |Away from 
Intersec 





Ave 75. 100/82 77 900 7 9 84, 200193 000: 


Min. Guaran 
teed Values TO _OOO17 ; OOo 10, OOO178 , 000 


Probability 
Design Values |76 000/83 61,000 000 76, 000 
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Table Il —Columa Strength of 248 Extruded 


l vy» of Failure 


Column Failure 
I'wisting Failure 
Column Failure 
Twisting Failure 
Column Failure 
Lateral Instability of Flanges and 
Column Failure 
O00 53 Lateral Instability of Flanges and 
Column Failure 
93.000 Skin Buckling Followed by Column 
| Failure 
198 000 2 Skin Buckling and Lateral Bowing 
| I of Flanges 














ross Section Sh-50L; full width (13.6 in.) panel j—.2 0.628 in. (calculated 
100 Ib in 


lable 1V—Bending Test Results on Reinforced Extruded Aluminum Specimens 


| 
Sect | Ultimate Ultimats Ultimate 


Material Pest Modulus Load W, Ib Moment Comp. Stress Iype of Failure 
Condition in see sketch V/, in. Ib M/S, psi 


rs Skin in 32 7,050 7,600 58,000 Lateral Instability of 
Tension Flanges 

Skin in 7,530 50, B00 63 , 400° Skin Buckling 
Compression 


Skin in 1.700 TOW 69.700 Lateral Instability of 
Tension Flanges 

Skin in 77 5,800 8004 54.200? Undetermined 
(Compression 


























At centerline of skin WL/8 (I 54 in.) t—M = 1.07 (WL/8) 
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ne of stiffener flange 


Column Tests 
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ait Gen oail ; ( 1. Reynolds Me 
. 7 i a acturi 

invoived { nt 


Because 


als Co., “The Mam 
, u Technique and Possible Uses of 
Extruded 


Integrally Stiffened Skin, 
i ) ) Technical Conference held April 7, 


M WI f ul 


1950 
2 Integrally Suffened 
Paul Sandorff 


‘ l I 


Structures 
und G. W. Papen, Aeronar 
gineering Review, Fel 1950 


Description of Stress-Strain Curves 
by Three Parameters,’ Walter Ramber; 
and William R. Osgood, NACA Tech 
nical Notes No, 902, July, 1943 


Fig. 4—Effect of slenderness ratio on load carrying ability of aluminum ex- 
trusions with integral stiffeners. Values for C represent the end-fixity co- 
efficient. Data is for Reynolds SK-501 cross section, 24S-T8 aluminum alloy. 
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THE ALL-SERVICE MODEI AS-616 locomotiy is a 
00 hy | tri equipped with a traction motor 
m each of it LXIcs Normal axle loading s 54,167 Il 
needed ballast can be added 

Driving power 
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Refinements in design and structural changes in the Baldwin-Wes-- 
inghouse AS-616 have increased its horsepower from 1,500 to 1,600 
and made it a better all-service locomotive with 23 percent more con- 
tinuous tractive effort. This 1,600 hp diesel-electric unit, the heaviest 
locomotive of its type in the field, is equipped with 6 traction motors 
to meet heavy-duty service where extremely high starting and running 
tractive efforts are required. 

Increased performance of the locomotive was partly due to impor- 
tant design changes in the diesel engine. The new bedplate is a welded 
steel structure fitted with heavy cast-steel, transverse webs to support 
the main bearings. Crankshaft is larger at main and crank journals 
with larger radius fillets to reduce stress concentration. Crank webs are 
thicker and connecting rods are heavier in cross section. Main and 
crank bearings are thin precision copper-lead type, which permit in. 
stalling the new crankshaft in older engines by a slight modification 
in machining. 

The electric transmission, with its fixed series-parallel motor con- 
nection, is a true torque converter, With this hook-up and the pnev- 
matic trottle, engine torque is converted to axle torque in gradually 
and uniformly increasing amounts so that acceleration is fast and 
smooth right up to the adhesion limit. The AS-616 provides 2,400 hp 
of dynamic braking capacity with maximum braking at 15.7 mph. 
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PRODUCT DESIGNS 
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? Phosphor Bronze Replaces Steel 
aie oo s/ip Dynamic | I 
rid ircuit 4 ° a , . . ° 
iy woh. for TV Selector Spring 


Phosphor bronze has replaced steel as ma 
terial for the spring used to maintain pressure 
on the ball of a TV channel selector detent 
mechanism. The ball seats in one of a series of 
detents in a plate and stops the tuning knob at 
each of the 13 channels. The previous flat 
steel spring, rectangular in shape, failed in 


Field shunt 


fatigue near the selector shaft axis, usually 
resistors d 





after a few months of service. The new design 
can withstand over a million deformations, 
which corresponds to about 8 years of continu- 
ous usage. It is a result of cooperative efforts 
of The Eastern Specialty Co. of Philadelphia 
and The Riverside Metal Co. of Riverside, 


N. J. It is used by several TV manufacturers 
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engine’s speed ut ping st When this occurs 
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air valve perm t ngi peed to return to that cor 


resp yndi iw to throttic position 

Dynar king: in dynamic braking, circuit breakers 
are actuated to connect braking resistors across the traction 
notor armatures 4 to connect the motor fields across the 
main generator Then with the generator field resistor 
ncluded in the field circuit to limit main generator field 
urrent, and an addition resistance inserted in exciter field 


REI 


AINER hol 


track ring 


circuit, dynamic braking is controlled by manipulating the 
throttle to vary diesel-engine speed and generator voltag¢ 
The heat generated in the braking resistors by the motors 


is « issipated by forced air from engine driven blowers 
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PRODUCT DESIGNS 


Air compressor 
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Oil Well Rigs Now Use 


Effortless clutch operation free from 


all manual adjustments is now obtained 
on oil well drilling machinery manu 
factured by the Torrance, Calif., plant of 
the National Supply Company by means 
of the Ideal Dy-A-Flex Clutch. This is a 
constricting type clutch in which the 
friction shoes are moved radially inward 
by air pressure acting on a cylindrical 
rubber diaphragm The amount of 
torque transmitted varies in accordance 
with the air pressure which is controlled 
by a regulating type valve 

Although designed specifically for oil 
well equipment, the Dy-A-Flex can be 
adapted for other uses. The loads im 
posed by the oil rigs, while peculiar in 
some respects, are similar to those of 


many other industrial machines. Vary- 


smoothly and quickly, sometimes in one pressure ipplied to the drum the side plates by means of torque 
extending through th rque bars have a loose fit in the end | 


ing, heavy loads must be picked up FRICTION SHOE TORQUI ontrolled by regulating tl 


minute cycles. Since auxiliary cooling a : ; . 

r . : owing sufficient rad T nent ¢t pply and completel dise 

is not practical for oil field work, the rl ~ ) 5 
the shoes. Retrieving sp aid centrifugal force, sup 

clutch must run continuously in the re for releasing the brak maintaining a spa between th 
at ‘ ‘ 4 i ' ‘ ALC i Cli tiie 


leased position without overheating frum to permit air cir 
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PRODUCT DESIGNS 





Gas Turbine for 
Portable Fire Pump 


To reduce the size and weight of its portable fire 
pump, driven by a four cylinder, two cycle gasoline 
engine, the Navy Department requested proposals 
for a gas turbine powered unit. Basic ratings of the 
pump were unchanged; 500 gpm at 100 psig dis 
charge pressure and 16 ft. suction lift. Other re- 
quirements were that the engine be hand started, 
use diesel fuel, have a waterproof ignition system 
that operated without battery or external power. 

Solar Aircraft Company of San Diego, Calif., 
developed the unit shown, designated as Model 
l45, which uses the original pump with minor 
modifications. Its envelope dimensions are 2G6{ in 
long; 23} in. high; 23{ in wide. Dry weight, less 
fuel and tanks, is 165 pounds. Power requirement at 


rated conditions is 47 horsepower 
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‘9MBUSTION CHAMBER, located between compressor scroll out FUEL FLOW and shaft horsepower rela 
e: and turbine inlet is elbow-shaped to conserve space. Efficiency and tionship in 80 F. ambient temperature i 
>ressure loss compare favorably with can-type burners. Butterfly valve shown above Specific fuel consumption 
n compressor outlet creates low velocity area during starting to facilitate is 2.22 lb/hp-hr for these conditions. Ex 
igaition. An aircraft type spark plug located below skirt of combustion haust temperature is held to 300-400 F. by 


chamber starts the flame which is held inside the dome flame holder introducing water spray in exhaust nozzle 
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PRODUCT DESIGNS 


Hydraulically 


Driven Twister 
Uses Special 


= 
- ~~ 
Face Gears , 
Clomping 
cylinder — 
By driving the four gripping jaws 
from the face gear on the main drum, 
this hydraulically operated machine 
simultaneously twists the four elements 
of electric fan spiders within a toler- 
ance of plus or minus } degree. The 
angle of twist can be varied by means 
of adjusting bolts that contact a stop 
on the main drum, and from 300 to 
600 spiders per hour, ranging in size 
from those for 8 in. dia fans to those 
for 30 in. fans, can be handled by re- 
placing the interchangeable jaws OPERATOR PLACES SPIDER on holder and lowers main ram to 
Deslaned by the Torrington Manu hold it in place. Jaws move radially inward and grip the spider 
blades. Twisting is accomplished by rotating the spider about a 
vertical axis and simultaneously rotating each of its blades about 
the horizontal centerlines of the jaws 
presses and dies that were required for Pressure sensitive elements of hydraulic system distributes output 
each size of spider and for each angk of two-stage pump to control ns pa ef operations. Depressing 
starting buttons energizes forward-valve coil and permits low pres 
sure oil to lower the vertical ram. When ram stroke is completed, 


facturing Company of Torrington, 


Conn., this machine replaces individual 


f twist. Cost of labor, equipment and 


torage space has been cut considerably 
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Accuramulotors 
volve 
Low pressure 
Two stoge pump 


pressure builds up. At 200 psi, sequence valve #1 
opens, admitting oil to the four horizontal plungers and 
moving the plungers radialy inward. When pressure in 
low pressure system becomes 300 psi, sequence valve 
+2 actuates the clamping cylinders, causing the jaws to 
close on the spider. When all jaws are in position, 
limit switches admit high pressure oil to the vertical ram 
for stamping the company’s seal on the spider. When 
pressure reaches 1,000 psi, PS 31 energizes the valve 





Atwst tor clamp 
pressure of /OO psi 


tT) 





coil of the twisting cylinder that rotates the main drum 
of the machine. When pressure reaches 800 psi, twist- 
ing has been completed and PS 32 energizes the return 
valve coil, This vents the forward cycle system and 
returns all elements, except the twisting cylinder, to their 
original positions. Jaws release spider and move out 
ward but are not rotated, to prevent untwisting the 
spider. Pressure in return builds up and returns twisting 
cylinder and jaws to normal 
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Coating thickness, 10° in. 


Heat Treated Brittle 


Coating Increases Sensitivity 


Results from a five year research program show that the 


sensitivity of brittle coatings can be materially increased by heat-treatment, 


thus making them more adaptable for analysis of low-stressed areas. 
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Fig. —Strain sensitivity of Coat- 
ing, 1205 as a function of coat- 
ing taickness and curing temper- 
ature. These are smoothed 
curves, based on data obtained 
from: prepared cantilever strips. 
These strips were cross-sprayed, 
cured in air, and heat-treated for 
17 ar. They were then oven 
cooled and cooled in air (see 
text for details). Total elapsed 
time between spraying and test- 
ing was 22 hr. No attempt was 
made to control oven humidity, 
although the room in which 
the furnace was located was 
completely air conditioned. 























Coating strain sensitivity,(€s) 10% in/in. 


Fig. 2—Influence of curing tem- 
perature on strain sensitivity of 
Coating 1205 for various thick- 
nesses. The strain sensitivity is 
the maximum strain necessary 
to crack the coating in the uni- 
dixectional state of stress exist- 
ing on the cantilever strip. 
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Fig. 4—Brittle coating 
stress analysis of a valve 
under internal pressure. 
The rectangular grid helps 
to locate the points on the 
three-dimensional surface. 
The thin lines are cracks in 
the coating and coincide 
with isostatics. The heavy 
lines are isoentatics and 
connect the cracks’ ends 
after each load increment. 
The figures on the isoen- 
tatics give the correspond- 
ing load in ten of pounds 
of pressure per square inch. 
Observation indicated that 
fillets were the weakest 
points, and that zones not 
cracked at 150 psi pressure 
were overdesigned. A less 
sensitive coating would 
not have allowed the deter- 
mination of these low 
stress zones without plastic 
deformation. 
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Half-Wave Rectifier 
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Vacuum Tubes 


Operation 


Anode current (i 


7 anode 

current at 

zero signal 

Ceferrmined 
A & by grid bias 
~ 


a-c input 7i7me—»»> 


fage fo grid 

Operation of tube and shape of 
output wave ca be « trolled 
by the potential value applied 


The anode current (1,) through 
the cathode resistor Ry provides 
a voltage drop which biases the 
grid negatively with respect 

the cathode 


The cathode by-pass condenser 
Ce is used to shunt the a-c com 
ponent of the anode current 
from the resistor. An a-c com 
ponent through the resistor R 
would cause an a-c voltage drop 
which in turn would produce 
negative feed-back Feed-back 


reduces the amplification 


f the condenser C, and the grid 


leak resistor Ry is large com 
pared to the period of time the 
grid is positive. Therefore more 
electrons are imposed on the grid 





circuit than can immediately leak 
off through the resistor or returt 
to the cathode through the tubx 
Wihen the grid is driven positive The trapped eiectrons stored 
electrons flow from the cathode condenser make grid negative 
tc the grid. The time constant with respect to the cathode 


Grid volts (E,) 


-Plate current vs grid volfoge 
Rectified Rectified 
a 


“tout 


wurrent ovfpu 
rren? 
r zero 

grid bias 


| f 


Time—> 


Tube and circuit operate simi- 
larly to the half-wave diode 
vacuum tube rectifier except that 
the value of the d-c output cur 
rent can be varied by changing 
the bias on the grid. 


Alternat ng Current 
ry Average 


' output 


Y 


“4 
+ 
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lime 


Input 
Grid vo/tage 
a-c input bias — &, 


volts 


On direct current, the grid con On alternating current, the anode 
trolled tube operates as a vari- current instrument measures the 
able resistor. The anode current average value of the pulsating 
instrument is calibrated in unus d-c output current. The current 
of input grid volts is proportional to the a-c input 
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Fundamental Electronic Circuits 


RALPH B. IMMEL 
‘Westinghouse Electric Corporation 


Remarks 


Bias is the fixed voltage applied between the grid and cathode 
electrodes of a triode vacuum tube. In an unbiased triode 
anode current is an amplified function of the a-c voltage sig 
nal impressed on the grid, as can be seen from the accompany 


ing graph of anode current vs grid voltage. Biasing the griv 


i 
has the effect of shifting the axis of the a-c input voltage to 
the grid to the right or left, depending on whether the bias 
voltage is positive or negative. Thus, the triode can be made 
to operate at any section of its an de current vs grid voltage 
characteristic by selection of the appropriate bias voltag The 


grid bias and anode batteries may be replaced 


m electron 


rectiher and filter circuits 


Self bias or cathode bias should not be used in a circuit of 
application where the anode current varies. A variation in 
anode current and bias resistor drop will change the point on 
the characteristic curve at which the tube operates. Self bias is 
often used with Class A amplifiers, because it is inexpensive 
and because the d-c anode current is substantially constant with 
or without input voltage on the grid. The grid bias for most 
applications is usually negative, since a positively charged grid 
will draw electrons from the cathode and decrease the net 


anode current 


Grid leak bias is mainly used for control in radio frequency 
power amplifiers and some detector circuits. In any case, this 
type of grid bias cannot be used when the grid is always nega 
tive with respect to the cathode. The grid must be operated at 
positive potential at least part of the time in order to draw 
grid current and produce a voltage drop in the grid leak resis 
tor Re or an excess of electrons on the grid 


The output voltage and current of a triode vacuum tube recti 
fier can be varied by adjusting the grid bias potential. For the 
circuit shown, the output current is a maximum when the grid 
bias potential is zero. The output current value can be reduced 
by applying negative grid bias to the grid of the tube. If the 
grid bias circuit is arranged so that the grid may be made 
positive with respect to the cathode, the output current can be 
made to exceed that which flows at zero grid potential 


As a vacuum tube voltmeter has a relatively high input imped 
ance, it is very convenient to use for very accurate measure 
ment of both d-c and a-c voltages up to very high frequencies 
Because the vacuum triode tube output is controlled by an 
electrostatic field emanating from the grid, little or no power 
is taken from the circuit to be measured 

All a-c vacuum tube voltmeters are essentially rectifiers 
which can be calibrated to read the rms, average, or peak 
values of the voltage input. This type of voltmeter can be 
made almost independent of frequency or wave form. A special 
coaxial prove is usually used for voltage measurement of fre 
quencies above a megacycle 





GEORGE H. KENDALI 


When products are rejected because of faulty bearing operation, the designer 


is often called upon to trouble-shoot. He should be able to recognize the 
symptoms and identify the causes. Study of the latter shows that certain design 


yrecautions can be taken to make products less susceptible to bearing troubles. 
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Fig. 3 


Improper fitting of bearing on shaft can occur whether bearings 


are hand pressed or arbor pressed. Sketch above shows fixture used in 


bearing assembly. 


Unless upper end of shaft is centered correctly 


in the fixture before pressing, bearing and shaft will be in misalignment 


Fig. 4—In above design, the end cap is used to clamp the bearing outer 
ring. Trouble arises if the cap is machined improperly so that the face 
against the outer ring is not parallel to the face against the housing 


Fig. 5—Use of retaining ring on straight shaft to position the ball 
In this type of construction, proper alignment of bearing is 
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Bodine Blectrie Oo. 


Fig. 6—Cutaway view of combined motor and gear reducer drive unit. The 
high number of bearings employed in this unit calls for design precautions 
against noise and vibration. All rotating parts from armature to output 
shaft are close-coupled. Shafts are short and of rigid construction. 
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Holtzer-Cabot Die. 
Fig. 10—In sleeve bearing units, short shafts and close 
minimize shaft whip, which causes bearing 
on bearing surfaces of shaft or bushing 
source of difficulty. 





Shall It Be A Job for 


Herewith we are presenting, with little comment, a number of the 


letters received concerning the editorial, “A Job for Engineering So- 


cieties” which appeared in the October issue of Product Engineering. 
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and make them especially 
politically conscious so that they could 
bring more political pressure to bear 
I do not mean to imply that Repul 
icans are especially virtuous and God's 
hosen. The present regime has been 
in office too long and we need a 
hange 
Wouldn't it be nice if Mr. Hoover 
ould live long enough to see all of 
his recommendations put into effect 
This then would go a long way towards 
the redemption in the public eye that 
Mr. Hoover so diligently strived to < 
complish as his last public service be 
fore the Great Architect writes ‘Finis 
to a great man, and an engineer of ut 
questioned ability 
Your efforts are appreciated here 
H. L. RATCHFORD 
Engineer ng Special ; 


Electric Products Ih 


scale 


women 


Ed.—He is claimed to be the 
administrator who was ever in th 
White House and F. D. Roosevelt th 


greatest politician 


greatest 


Orchids for The Civils 
the Editor 

I have for acknowledgment, 
letter of 19 September, transmitting a 
copy of the editorial “A Job for Engi 
neering Societies.” 

The editorial in Propuct ENaI 
NEERING certain que stions re 
garding possible action by professional 
engineering societies that I feel should 
receive the benefit of discussion by the 
American Society of Civil Engineers 
Board of Direction. According, I pro 
pose to refer your editorial and letter 
to our Board at its meeting in New 
York City on the 22-23rd of October 

Inasmuch as my term as President of 


your 


raises 
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Engineering Societies? 


With only a few exceptions the letters were strongly favorable to 


the idea expressed in the editorial. We only wish that there had been 


more letters setting forth other ideas, arguments and viewpoints. 


the Society terminates on tl t the primaries or polls, and the publi 


Cictober, you may « ‘p a re awakening to their responsibility will 
from incoming President, Carlton 


Proctor or Executive Secret William 


make sure that we have candidates who 

ure true, practical men—and patrioti 

enough to stand up against some of 

the temptations that are so corrupting 
some in our present government 

B. P. GRAVES 

Consultant in Design 


Mig. € 


\ iry, 
N. Carey GaIL A. HATHAWAY 
President American § 


Ed.—Admittedly the ob 
meering 


for engi 


require much 
ssudy and discussion to determine th 
b We'll look for 


the Civils 


1" 
societies Will 


Bre 
The last sentence of Mr 
ter spe aks volumes 
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wn & Sharpe 


st way of doing it Graves 
ward to hearing from 


Same Idea One Year Sooner Correct 


the Editor 


I am your 
caitorial in the issue of tober 195 
lit l th f Octo 1951 
wpe that you have § € 
I hope that 


the Editor 
It is my firm opinion that industry 
ind each segment of industry, such as 
our engineers and their societies, must 
take an active interest in government if 
are to have good government and 
essful in world 
HURLEY 
Pre 


very much interested in 


moting this idea 
I am inclosing copy of a letter on th 
subject that I wrote to Mr. Zeder are 

ident of the Society of Automotn 
August 10 
M. I 


to be su 
Engineers, on 1950 
CHANDLF!I 


Yes—We Think Alike 


d.—Mr. ( Editor: 


will be 


handk 
7eder 


vext Nu 


pubis! nN full in our I have read your editorial on “A Job 


mber course 


for Engineering Societies 
I agree with everything that you have 


A Natural for ASMI said. I 


Editor on this subject, but I shall not burd 


could write you at great length 
you because I believe we think alike on 
I have discussed your October edi- this great problem 

| with two ASME members. They The currency of 
oth were inclined to 1 tl } mine is dollars 


unstabl 


your business and 
Even though they 
flexibl 
have in 
y of the 


should never 


the only 


e they are 
STC k { 
The 

We 


this fundamental difference in 
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ove wou d be t 


good 


trom easuring we 
group, would have materia é n ecor 


haps coming 


po! t 


ox 


omy 


curren 


our Senators and Congressmen votes 


estion arises in my Inc d Ol 


within the charters or rencies when we are dealing with 


the 


whether it is 
onstitutions of various enginect politicians. They use our currency 
produce their currency and in doing so 
they care not for what is right morally 
but only for what is politically ex 
pedient 

As I read your editorial, one thought 
that engi 
facts, in 
They might take as their slogan 


Know thi 


ing groups 

I do not 
impractical and the 
gard to conditions of 


idea is at all 
I read in re 


think the 

more 
affairs im our 
government and among the government 
I feel it is the flashed through my mind 

ome definite a neers are taught to deal in 
truths 


at the old bil 


officials, the more time 


publi and took 


put rose 


tion to change matters. I do feel how 
lical quotation 
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truth and the truth shall make yo 
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Keep up the good work 
you and you the 
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President 
Bodine C 


with wish 


luck 
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A Senator Speaks Out 
he Editor 


| appreciate very nuch the copy of 
the article inclosed in your letter which 
was received in this office October 5 
Of course, the question of effectiveness 
is one which we can only hope for, but 
I think it is appropriate for such fine 
groups as the engineering 
bolster our sagging moral « 
iffairs ( 
and 
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onditions in 
tur 


shoul i 
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is a sad everybody 
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State 
the 


Congratulations of fine 
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Fig. 1—Extent of mold growth in electrical aad electronic equipment Fig. 2—How moisture alone and both 
used in the South Pacific. Where equipment was stored in holds of moisture and mold together change the 
ships or in jungle supply depots, conditions for mold growth were ideal. electrical resistance of vinyl insulation. 


Effect of Mold and Moisture 


On Electrical Insulation 


J. M. LEONARD 
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Fig. 3—Glass braided wire is so much less resistant to 
moisture that mold can scarcely degrade it more. Tests 
show that this reaction is iypical of all insulation with 
poor moisture resistance. 
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Fig. 5—The rapid drop-off in electrical resistance of Fig 6—Loss in electrical resistivity of cast methyl methe- 
wood floor phenolic sheet illustrates why such materials crylate due to moisture and to moisture and mold. The 
should be used only where circuits are not critical. two curves coincide until mold growth commences. 
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DESIGN IN THI 


ted step i 


I 


consul 


At Ct cation oO ink 
factured 
gincer 


domesti 


) goods. Every en 


automobile 


I 
engaged in the 


appliance and houseware in 
let alone many others that in 
a large part of the heavy ma 
this 
phase of design and its importance in 


spelling the success of a 1 


dustries 
clude 
chinery industry, is conscious of 


i l prod 

The engineer has to consider many 
factors when laying out a 
or improving an existing 
assembly. In the case 


appearance 
new product 
of consumer 
goods, these features can be grouped 
in five general categories: (1) con 
2) finish, (3) color, (4) con 
trols and hardware, and (5) fasteners 
Contours vary inherently according 
to the type and function of a product 
a refrigerator, a shaver, a fan, a vac- 
uum cleaner, a garbage disposal unit, 
ach has its own general shape. But 
in each case, there are many possible 


tours, ( 


riations of the sic CK urs so that 
common sense must play a leading role 
For approximately cylindrical ob 
jects, should be a tr 
others a variation. A 


water tank should Ne 


1e cylinder, 
cylindrical hot 


some 


straight-sided 
it a vertical tank-type vacuum cleaner 
that is perfectly straight-sided and flat 
topped would look more like a ship 
ping container than a home appliance 
Kitchen mixers at one time were plain 
ylinders with rounded ends. Now the 
longitudinal profile is bounded by 
curves, not straight lines. Surfaces, 
hitherto flat, today contain a slight 
bulge, as exemplified by electric toast 
ers. The engineer is conscious of these 
trends, allows for them in his layout 
is prepared to cooperate with the de 
signer who works out the contours 
Though important appearance-wise, 
the finish of a product is essentially 
in engineering problem independent 
of design. Take, for example, three 
ymmon 


1 


finishes: vitreous enamel 
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General Electric Compa 


baked on steel, organic enamel baked 
on stecl and chrome-plated steel. A 
high-quality finish depends, in each 
Kind 
processing before it leaves the 
mill, its handling during fal 
ts cleaning before the finish is applied 


the iormulation of 


ase, on ti of siccl sed, its 
steel 


rications 


the finishing ma 
terial, its application to the steel and its 
subsequent treatment (baking in the 
case of enamels, buffing 


of elect 


in the cas 
roplate ) All of these are en 
gineering problems, in which the ap- 


pearance designer is int | 


though f uentia 
Color is much more an appearance 
consideration than an engineering fac 
tor. Considering only kitchen and 
laundry appliances, there are the other 
important factors: One is the 
introduction of colors other than white; 
the other is the technical problem of 
natching different shades of whit 
People are continually asking, when 
are we going to have color in ranges, 
refrigerators, washing machines and 
other major items for the kitchen and 
] At the risk of over-simplifi 
cation, it might be said that there is a 
struggle between the 
because of its sanitary association, and 
the desire for colors other than white 


eldom directly infl | 


two 


’ 
iaunal 


desire for white 


vr brightness and warmth. Currently 
white is dominant, but walls, work sur 
faces and some cabinets have appeared 
and red 
The problem of getting a good color 
match in the white finish of the vari- 
ous kitchen appliances is a serious one 
Some are finished in porcelain enamel 
some in organic enamels, with 
both. Since the porcelain enamel is less 
flexible in color range, the practice is 
to adopt a shade of white for the 
porcelain enamel of an electric range, 
prepare panels of this color as ref 
erence standards and use these for 
natching the organic finishes applied 
to other appliances. Seldom will re 
frigerators, ranges, washing machines 


n shades of cream, blue 


some 


Decemser, 1951 


CARL F. SCOT! 


Bridgeport, ¢ 


ind dishwashers b« lad ar 


factory, [ itistactory assembpiag 


of these different appliances will, in 


due course, be made in the consumer's 
kitchen and the colors must match 


Controls and hardware involve the 


engineer and appearan designer 
In the design and en 

L« 1 ; 
gineering of knobs and 
a whole field is involved, 
hinges and latches 
Knob engineering 
of material, imps 


molding 


simultaneously 
alone, 
and in 


dials 


a whole industry 
involves selection 


h, ease of 


strengt 


surface 


ease of grasp 
ming \ 


ing and t isibility 
ina 

r facto 
‘ of the 
desirability of concealing bolt-head 
W here 
held 
flanges through 


bolts were 


‘he engineer onscious 


and nuts two housings were 
formerly together by projecting 
which 
fastened 
mate without flanges, or 


easily reached 
these hous 


with 
ind the bolts are re 


today 


ve | time engineer 
mind, by 
i i SS! ' 
To some extent, bolts and nuts have 
themselves been streamlined for better 
A fillister-head i ne 
screw is regarded as more pleasing than 
and a self-locking 
than a flat-head 
hrome 
screws are en 
th they 


But some designers wil 


Af pearan Cc 


i hex-head fastener 
nut more 
screw To many 
plated, recessed-head 


attractive 
engineers 
rely satisfactory ough 


even 
are ex} osed 
take 


screw 


l 
great pains to hide all exposed 
Many ingenious snap 
fasteners have been dev 1 r tl 
An exampk 

overe ] panel on the 


heads 

I rpos¢ 

mobile doors 

The cas 

{ how 1 rin ij j 
f a given prod 


the other 
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APPEARANCE FACTORS VITAI 
fO SUCCESS OF REDESIGNS 


REFRIGERATOR CABINET. The develop- 
ment of the refrigerator cabinet with magnetic 
door gasket is a typical illustration of close 
cooperation between engineering and appear- 
ance design. During preliminary studies for 
the application of magnetic latches, it was 
decided that a concentrated pull on the door 
from one magnet located at the latching point 
was impractical. In the final design at right, 
the pull is distributed along the whole length 
of the extruded vinyl gasket on top, bottom 
and left side by a series of alnico magnets with 
like-poles abutting. Longitudinal flanges are 
provided for mounting and fitting the gasket 
into the door. Once the latch and strike (used 
in the earlier model at left) were eliminated, 
the handles could be greatly simplified, thus 
giving the designer free reign in evolving a 
more attractive unit. The handles were moved 
to the best position for user convenience— 
lower on the upper door and higher on the 
large door. The vertical handle gives a visual 
change in appearance, consistant with the new 
feature. The handle back plate protects the 
finish of the door, and with the chrome-plated 
horizontal beading, adds the necessary glitter 
to relieve the solid white of the doors. There 
being no latch, the release mechanism is now 


FAN MOTOR HOUSING. A new oscillating 
mechanism opened the way to a complete rede- 
sign of the conventional fan motor housing. 
The old model at left could have been mod- 
ernized, but the oscillator crank still would 
have protruded. In the new model, the motor 
shaft is supported on two bearings with an 
interposed worm that drives a set of spur gears 
and a crank system. In this mechanism, 
nothing protrudes from the motor shell except 
the supporting stud about which the whole 
shell oscillates. A new magnetic circuit and 
redesigned punchings in the motor are other 
engineering changes. In the older motor with 
conventional magnetic circuit, size was deter- 
mined by the need for keeping magnetic densi- 
ties at a low level to reduce noise. A new 
circuit with redesigned punchings removed 
the noise factor at a size limitation. New motor 
has 33 percent more output than its predeces- 
sor, yet is much smaller in diameter, thus 
making possible a shell design that is not too 
large in diameter in relation to length. 

The maximum diameter of the shell is just 
back of the blade guard. Shell contour then 
follows an essentially elliptical path rezrward 
to the rounded end. The on-off switch fits into 
a boss at the back of the shell. This break in 
the contour is a concession to the engineering 
need for providing space inside the shell for 
the switch body and leads. The oscillator con- 
trol knob on top was originally designed with 
a straight knurl, but this was converted to 
ridges closed by a continuous bottom circle. 








| 
| 


| 


“—e 
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just a short vertical rod. Both of the models shown have individual 
letters in the manufacturer's name. This is more expressive than a 
single nameplate, which perhaps engineering would have selected for 
cost reasons, but appearance prevailed because of the distinctive char 
acter of separate letters. The top corners have a small radius which 
gives character to the overall appearance. 
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GARBAGE DISPOSAL UNIT. The post war model (left) 
of the Disposall, General Electric's garbage disposal unit, 
is actually the second redesign of the original 1933 assem- 
bly. Its contours are irregular and not as pleasing as those 
of the 1950 model at right. The sectional view of the lat 
ter illustrates rhe internal features that permitted design to 
use the contoured housing. The motor rotor is overhung 
on a twin roller bearing and needs no closure at the bot 
tom. Thus the bottom flange cover has a contour that 
blends with the lines of the main housing. The lower 
flange, which carries the rotor roller bearing, is fastened 
to the main housing by cap screws (heads down). The 
thickness of the main housing required to accommodate 


FOOD MIXER. In the redesign of this food 
mixer, the three beaters were retained, but the 
motor assembly changed from vertical (left) 
to horizontal (right). Engineering produced 
a motor of relatively small diameter and light 
weight with a compact governor and new con 
trol. Instead of using the flat cylindrical shape, 
which would be the shell shape of the lines 
of the motor only were followed, design made 
the top and side profiles curved. The flat area 
provided for the three beater mounting-holes 
is worked into the design by extending it back 
the full length and keeping it narrow. By 
introducing a step in the cross section on each 
side, the feeling of massiveness was reduced 
and space found for hidden cooling vents. To 
solve the problem of poor mating between the 
upper and lower shell pieces, a bead was added 
on the upper shell, thus giving character to 
the unit and hiding the joint. The “grilled” 
speed control knob, which blends into the 
diameter and contour of the shell, was placed 
up front to provide accessibility as well as an 


Product Appearance (continued ) 
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these screws determines the maximum diameter of the 
whole assembly and thus the overall profile curve. The 
bottom flange cover conceals these cap screws giving a 
smooth overall appearance. While the heads of the screws 
holding the bottom flange cover to the motor stator could 
have been concealed, it was considered advisable to use 
the projecting acorn nuts which act as a four-point sup- 
port for the appliance prior to installation. The bolts at 
the top, which hold the appliance under the sink, are not 
concealed, because they are out of sight, but still must 
be accessible. The motor starting relay and capacitor are 
concealed behind the separabie die-cast housing cover, 
which has lines styled to blend with the main housing. 


entrance for motor cooling air. Handle proportions and contours 
were worked out jointly by design and the home economists, and a 
gray color chosen for the handle, control knob and cord set. This 
color scheme gives the mixer head the appearance of reduced weight 
and is a pleasing departure from the hitherto conventional black 
handle attached to the cylindrical white head 
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Fig. 2—Tooth thicknesses and pitch radii for two gears with 
backlash 


operating on pitch circles other than 


standard. 


ontrol of Backlash in Gears 
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TO PREVENT 
smooth 


BINDING 
action in 


and to gain 
gear trains, 
clearance or backlash can be obtained 
by decreasing the standard tooth thick 
ness, or by increasing the standard 
nter distance, or by both methods 
When the gears carry uniform loads 
and always turn in the same direction, 
the amount of backlash usually has no 
effect on the operation of the train 
When the direction of rotation of the 
gears in a power transmitting train is 
reversed during normal operation, an 
excessive amount of backlash may 
ause undesirable impact effects. In 
indexing mechanisms and other pre- 
cision equipment, minimum 
amount of backlash can be tolerated 
because of shift it introduces in 
relative angular positions upon re 
versal of the shafts 
In this discussion the nomenclature 
is defined in Table I will be used 
For two meshing gears, the relations 
shown in Fig. 1 are difficult to achieve 


tooth 


1 
oniy a 


the 


164 


since they imply that the gears have 
teeth of theoretically correct thickness 
and that the gears are mounted on a 
center distance that is also theoretically 
When no consideration is 
given to backlash, the theoretical tooth 
thickness is half the circular pitch 

As actually cut, the tooth thicknesses 

and ¢, measured on their respective 
standard pitch circles may be greater 
or less than the theoretical tooth thick 
In Fig. 2, gears 1 and 2 are 
shown with tooth thicknesses ¢, and 
greater than the theoretical, and are 
operating on actual pitch circles of 
radii r’, and r’,, and the actual center 
distance is 


correct 


ness 


\ 
=r i  +pfr \ 


The shift from the standard pitch 
circle to the actual pitch circle is such 
that the original gear ratio of the train 
is preserved, so that 

\ 


‘ 


or from Eqs (2), (2A), and (3) 


Propuct 


limension ¢’. The 


and 

backlash 6 on the actual pitch circles 

is the circumference of the actual 
divided by the number 


The sum of thicknesses /’, 


lo simplify the 
existing 
cles and 


presentation, the 
lations between the base 
the actual pressure angle 
for the gears of Fig. 2 are shown in 
Fig. 3. The gears, having been cut 
with a generating tool of pressure 
igle 6, have base circles of radii r, 
These 
ise circle radii remain unchanged re 
gardless of the actual center distance 
limension 
lhe pressure angle ¢, at 
which the load is transmitted from one 
to the other, however, does de 
pend on the center distance mounting 
relationship be 


os 6 and fT. COS 6 respectively 
} 


actual 


rea 


@ 1S 
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Table I—Nomenclature 
SUBSCRIPTS: 
Numeral 1 refers to gear 1; numeral 2 refers to gear 2. 


SYMBOLS: 
DP = nominal diametral pitch 
N = number of teeth in gear 
r = radius of standard pitch circle = N/2DP 
c = standard center distance, in. 
=r +m = (N, + N,)/2DP 
= radius of actual or operating pitch circle, in. 
= actual or operating center distance, in. 
=rit+e's 2A) 
= circular thickness of tocth measured at the standard pitch 
circle, in. 
= circular tooth thickness on the actual or operating pitch 
circle, in. 
= backlash, in. 
= (29 2':/N,) — (t's + t's) 
WY = (29 £':/N,) — (t'. + ts) 
a = pressure angle of generating tool, deg 
e = actual or operating pressure angle, deg 
inv @ = involute function of @ = tan @ — @ (radians) 


Bie Scher ies sense pre apie fer ino = invoute function of = tan ¢ — (radians 


by Dimensional Tolerances 


Effect on backlash in mating gears caused by deviations from specified dimen- 
sions. Method of solving backlash problems when gears and center distance are 
individually selected for assembly. Procedure for calculating tooth thickness and 


center distance tolerances to obtain required backlash in selective assembly. 


and the relationship between EXAMPLE 1. Two 10 DP gears of 30 ; 1 (9) 2 = 2 x 6(0 O1514 
6, and # for gear 1 i and 90 teeth, cut with a 20 deg gen 0 0149044 0 1601 
erating tool, are to be mounted with 4 r- p>. OO 

0.0010 in. backlash. After cut:ing, the 01 1S 
30 tooth gear 1s found to have a /; 
ilue of 0.1601 in. After boring, the 
enter distance of the gear housing is 
An important relation found to be 6.0040 in. For the 90 
} 


The data given in Table II can be 
used to facilitate the solution of many 
gear problems. These data apply only 
to gears cut with a 20 deg generating 


tooth gear, find the value of /. neces- h 
tool Using a series of empirical 


tained by adding Eqs (7) and (8) 2 
ibstituting Eqs (4) and (2A) into ‘%@*¥ tO maintain the specified backlash 
substite 2 < ink 2/ inte 
; rom tables of involute functions 
Eq (5), and substituting r,/c for From ta ee t . ae memes — f 
, a 6 Ue fee te This nv @ = inv 20 deg = 0 0149044 to yield the merical values of the 
anc a M related terms. In Table II 


operation results in 


values of « this table was compiled 


SOLUTION :— 4 
x ) $y 1 (2) « 30 + 90)/(2 « 10 
P 6.0000 in. 
B } s¢ = 6.0000 x 


0 9396926/6 0040 = 0.9390665 


; ? ~o = 0.350892 Saas 
The utility of Eq ) demon . 20.1046 deg = 0.3508921 radia 
tang = 0 566059 


strated in the solutior ft th follow inve 0 3660397 0 Os 
ing example = 0 015147¢ 
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formation is accomplished by substitut- 
ing the terms (¢ + Ac) for c’. The 
quantity c/c’ in Eq (11) then becomes 


‘ 


In gear problems the terms (A ¢)*/c is 
ordinarily small enough to be 
lected without introducing an 
that affects the accuracy of any 
tical dimension. For practical 
therefore, 


neg 

error 
prac- 
purposes, 


\ 


Putting Eq (12) in Eq (11) and 
dividing through by 2¢ 


\ 


The utility of Table II is demonstrated 
by the following example 


EXAMPLE 2. Two 10 DP gears of 30 
and 90 teeth, cut with a 20 deg gen 
erating tool, are to be mounted with 
backlash of 0.0010 in. The gears are 
already cut with for the 
gear measuring 0.1588 in., and ¢, for 
the 90 gear 0.1563 
in. What must be the actual value of 
the mounting center distance? 


30 tooth 


tooth measuring 


SOLUTION 


= & OOOO in, 


Table Il 


Note 


Data are 


oo10 
OO09 


9406331 
940,539] 
140 
140 
40 


OOD» 
0007 
OOUr 
OOO> 140 
OOO4 140 
0003 39 
0002 939, 
Ooo! 39, 
0 

0001 

0002 

0008 

0004 

UUOS5 

OODE 

0007 

OO08 

0009 


OOLO 


$450 


Using Eq (13) 
1588 +0 1563 +0.0010 — 


At/2c = {0 
0.0010 (A — 0 31416)/2 x 6 


= 0 0001617 — 0 0000833 (Ac/r) 
Since its value is too small to affect 
practical considerations, the A ¢/c term 
and its multiplier in this calculation 
are neglected. Then by interpolating 
the A //2¢ values in Table II, the value 
of ¢’/c is 
= | 0004 + 0 000! 


1 000443 
000443 & ¢ f, 0027 


158 
or l 


Thus, without finding ¢, the solution 
is obtained 

For the value of ¢’/c given, INSPEC 
tion of Table II shows that the rela- 
tionship between A « and A 2c, 
for 20 deg gears, can be closely ap 
proximated by the empirical equation 


14 

ar \ I 4 \1 15 

Hence, these equations permit a 

variation A ¢ in center distance 

expressed in terms of A when the 
ratio ¢’ is close to unity 


to be 


EXAMPLE 3. Work Example 1 by Eqs 
(14) and (15). 


SOLUTION 


Ac = 6 0040 6.000 = 0.0040 in. 
At =0.728 Ac =0 00291 in 
h =At t —b + (x/DP 
= 0 00291 — 0 1601 0 0010 + 
0 3141¢ 


= 0. 15597 or 0.1560 in 


EXAMPLE 4 
(14) and 


Work Example 
(15) 


2 by Eqs 


SOLUTION 

By Eq (11) d¢ = 0 1588 +0 1563 4 
0 0010 O 314lé 
0 00194 


= | 374 0 00194 


0 09267 in 


By Eq (10)  =¢ 


0000 + 0.0027 


0027 in 


Thus by using Eqs (14) and (15) 
considerable time be saved in 
solving many gear problems 

The foregoing 
the method of solution when the gears 
and center distance are individually 
selected for each other. For random 
assembly, on the other hand, the back 
lash usually over wider 
Equations will now be derived to aid 
the designer in dimensioning drawings 
and to indicate the extent of permis- 
sible backlash variation 

As previously indicated in Eq (12) 
an be approximated as 
equal to 1. Then by Eqs (10), (11) 
and (14), the backlash b iS 


can 


equ ations indicate 


varies limits 


the ratio « 


x DP 
> DP 


When the 
with 
ard pitch 


lrawings 
thick 
' 


tooth 


Values of \ ¢/2c for Different Values of c’/¢ 


a 20 leg generartin | Cos 


¢, rad 


0.346,3053 
0. 346,5824 
0. 346,8592 
0. 347, 1366 
347 4125 
347 ,6888 
347 9651 
348 , 2405 
348 5157 
348 ,7910 
349 0659 
349 3407 
349 6149 
349 8891 
350, 1628 
07852 350 4363 
O9418 350, 7096 
10983 350.9827 
12547 $51,2557 
14108 ,5282 
, 8004 


| 
oo 


QbS48 
98425 
00000 
01575 
03146 
04717 
06285 


ooocooocoococoocco 


15668 
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2 ,0990 
»4115 
,7241 


,O358 


,6590 
,9702 
, 281¢ 
5922 
,9029 
,2130 


I<=cos 20d 


8471 
1604 
4733 


7869 


0003625 
0003263 


0002902 


014, 5418 
014,57 
0146141 
0146503 
O14 
Ol4 
Ol4 
Ol4 
014,8317 
014 , 8680 
O14 , 9043 0 
O14 .9409 0000 36¢ 
014.9773 
O15 0138 
O15 ,0502 
5230 O15 ,O867 
8329 O15, 1233 
1426 015 ,1599 
4522 O15, 0002922 
7613 OS 2331 WOS2S88 
0 O15 24698 OOD3655 


0002540 
6865 0002178 
7227 OOOLS L¢ 
000145 

0001090 


00007 2¢ 


7590 
7953 
3474 
0000 363 


00007 30 
OOOLOSS 
0001459 
OOO1S24 
0002190 
w025S¢ 
1965 


0702 
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when the center distance is a 
mum and the tooth 


a minimum. Then 


max! 


thicknesses are 


x DP 


0 s “ l¢ 


The minimum backlash when 
the center distance is a minimum and 
the tooth thicknesses have their maxi 
mum values 


occurs 


DP 


0 8 . l 


=r clmesz 


The variation in backlash is then given 
by the difference between Eqs (16) 
and (17) 


EXAMPLE § 
thickness of 


circular 
10 DP 


Suppose the 
20 deg gears of 


can be held to a total variation of 
0.0013 in., and that the variation in 
6.0000 in. center distance is 
+0.0010 in., and that for random as- 
sembly the minimum backlash is 
0.0010 in. Find the value of the cir 
cular thickness to be placed on the 
drawings and the expected variation 
in the backlash 


the 


SOLUTION 
From bq (17 


times = (x, DP 
0.728 . 

= [0 31416 — 0 00100 + 

0.728 (5 99900 — 6 00000))/2 

= 0 1562 in 

= 0. 1562 


0.0013 0 1549 in 


If the standard pitch circles have di 
ameters of 3.0000 in. and 9.0000 in 
the drawings should read “Circular 
thickness at 3.0000 in. dia of 


0.1562/0.1549 in and “Circular 


thickness ; in. dia of 0.1562 


0.1549 in 


1 (18) bmaz — bein = 2 X 0.00130 + 
0 728 (6 0010 — 5 9990 


= 0 OO41 in 


Thus the expected variation in back 
lash is 0.0041 in., with a maximum 
value of 0.0051 inch 

When the tolerances circular 
thickness and center distance are ad 
ditive or arithmetic in the assembly, 
Eq (18) is valid. The simultaneous 
actual occurrence of the maximum and 
minimum tooth thickness 
and center distance as assumed in 
Eq (18) is exceedingly rare. In the 
majority of random assemblies, the 
minimum backlash will be larger than 
that given by Eq (17), and the maxi 
mum backlash will be than that 
given by Eq (16) 


on 


values of 


less 





High-Speed Cry 


AN EXPERIMENTAL crystal clutch re 
ently developed at the National Bu 
eau of Standards is believed to be the 
irst of its type. In the clutch 
ipplication of a direct-current voltage 
© the Bimorph 


f 
t 
mezoeciectri causes 


new 
electrodes of three 
crystal elements 
bending of the elements; this 
ng the clutch output disk 
igainst the rotating input disk. Distin 
guishing features of the clutch are high 
speed of response and almost negligi 
ble current drain. No current flows 
other than insulation leakag« 
applied voltage has charged 
pacity of the crystals. The 
ates no magnetic field 

In the only model 
structed, the output 


useful torque in as little as 0.2 


bend 
presses 


after the 
the ca 
clutch cre 
thus far con 

lelivered 
milli 
Out 
16.5 


shaft « 


second after voltage was applied 
put torque 
oz-1n. at 
tor SOOV 


was approximately 


100v excitation, Or 21 oz-in 
The no-voltage drag torqui 
7.5 oz-in 

Construction of the crystal clutch is 


The output disk is 


was about 


ssentially simple 
between two 
thin 
plate and a heavier mounting plate or 
disk. Three of the Bimorph 
crystal elements, which berd when op 
posite potentials are applied to differ 
ent parts of the crystal surfaces, are 
spaced at 120-deg intervals. When 
exciting voltage is applied, th« 
crystals press against the pressure plate 
radius of 1.5 in., pinching the 
output disk berween the plate and the 


ated rotating 


flexible crystal 


mem 


mers; a pressure 


input 


the 
it a 
input disk 
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The clutch proper and its immedi 
ave Mourting occupy a space about six 
inches in diameter and a little more 
than an inch long. The complete as 

mbly in addition, internal 
earings for the output shaft, bearings 
and mounts for the entire assembly, a 


includes, 


drive pulley, and slip rings for trans 
mitting the exciting voltage to the ro 
tating assembly 

Several factors enter into the design 
of a clutch of this type Speed of re 
sponse, the principal design goal, is 
related to the inertia and loading of 
the output system, the available torque 
the distance the crvstal pressure point 
must move before it begins to pinch 
the output disk, and the resonant fre 
quency of the crystal itself. It is the 
resonant frequency that sets the ulti 
mate limit for speed of response 

The dimensions of the Bimorph 
crystal determine not only its resonant 
The 
resonant frequency, in kilocycles, of a 
Rochelle salt crystal Bimorph is given 
by 26 T/LW the sensitivity in 
mils per kilovolt is approximately 0.08 
LW /T?, where L, W. and T are 
crystal length, width, and thickness, in 
Since increased crystal thick 
ness is favorable to high resonant fre 
quency but unfavorable to high sensi 


tivity 


frequency but also its sensitivity 


and 


inches 


design dimensions are matters 
of compromise and judgment 
If resistance is present in the excita 
the appearing 
crystals exponen 
tially while the crystal capacity (about 


tion circuit voltage 


ross the will rise 


OOG6S uf) ts 


harged. If the voltage 


1951 


stal Clutch for Special Applications 


1 
SsIOW 


sponse will of course be 


rise is excessively speed ot re 
impaired. It 
might be thought that if resistance 


were eliminated, so as to give very fast 
voltage 


maximum 


ris¢ speed of response would 
ea This does not prove 


to be the case, however Instead, an 
irregular output motion appears prob 
ably due to bouncing of the 
against the output disk, while response 


significant improve 


crystal 
time shows 
ment 
Rochelle-salt elements are 
ised in the present clutch because they 
are readily available and highly sensi 
Rochelle salt has several disad 
vantages, it is easily frac 
tured, melts at 55 deg C, and will 
deliquesce unless protected from hu 
midity. Barium titanate crystals, a logi 
cal alternative, should provide a m« 
chanically rugged clutch 
temperatures up to 100 deg ( 


no 


crystal 


tive 


however 


usable at 
Barium 
titanate is less sensitive than Rochelle 
salt, however, and also has a higher 
Capac ity 
lutch does 
Yet its 
high speed and negligible current drain 
could be very valuable in a few highly 
specialized but nevertheless 
instrumentation 
photographic recording apparatus 
instance, the crystal clutch 


sed to move motion picture 


Obviously, this crystal 


not have wide applicability 


important 
I 

In special 

for 

ould be 

film ir 


functions 


fast response to an actuating voltag 
The experimental clutch model could 
undoubtedly be improved upon; in 


fact, several desirable modificatior 
have ilready hecome Apparent 





Vanadium Alloy Steel Co. 


Fig. 1—Continuous furnace for annealing and reducing stainless steel powder. The powder is made 
more compressible and practically free of oxides by this operation. Batch type furnaces are also used. 


Diviaton, Rockwell Mig. Co 


Fig. 3—Powdered stainless steel parts. These parts are used 
in water and industrial meters. The bushings gave bet 
ter resistance to wear and galling and were obtained at 
a lower cost than those made by other techniques. The 
sintered and coined driving arms have also performed sat 
isfactorily because of their smooth surface, absence of 
burrs and good corrosion resistance. Tapping of the holes 
was the only machining required on these driving arms 


168 


ALLURGY PROCESS [tor the pro 


Use oF 
duction of small stainl t mechanical parts has long 
been a goal lesigners because 

(1) Production an be increased 

(2) Machi 


(3) Smooth n surfaces can be obtained 


be reduced or eliminat 


(4) Close tolerances can be held 

(5) Prope ties are similar to wrought stainless steel 

Previous att mpts to produce a good 
tenitic stainless steel powder had resulted in several prob 
lems. Process limitations and poor corrosion resistance oO 
finished parts had been the drawbacks 

However, a Type 316 stainless steel powder is now being 
produced that can be pressed and sintered at 
and temperatures which are commer ially feasible. Most 
the shapes fabricated from other powdered metal ma 


workable aus 


pressures 


ot 
- obtained in stainless steel 
disintegration of 


1 
us can now 


ed by water-jet 
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ARTHUR H 
RAYMOND HOFFMAN, KEYSTONI 


TABLE | 





(a) Powder Properties of Production Lot 





Flow .........25 to 30 sec/50 grams on 
Standard Hall flow meter 
+ 65 mesh—trace 
+100 mesh— 3.5% 
+150 mesh—23.6% 
+200 mesh—24.7% 
+325 mesh—22.2% 
—325 mesh—25.0% 

.30 to 50 tons/sq in. 
..2100 F to 2400 F 
.30 min to 2 hours 
30 to 50 tons/sq in. 


Sieve Analysis. . 


Molding Pressure 
Sintering Temp... . 





(b) Properties of Finished Parts 





Yield point in compression, 

(psi for 0.2 percent offset) . 20,000 to 55,000 
Hardness (Rockwell “B”).. i5t0 65 
Porosity, percent .. 25t0 615 
Specific Gravity .. . 5.90 6.7 





GROBE, VANADIUM ALLOYS STEEL COMPANY 
CARBON COMPANY 


for Mechanical Parts 


Stainless steel mechanical parts have been produced by the powder metal- 


lurgy process in the past but a new Type 316 powder gives promise of 


overcoming previous limitations and thus broadening the range of applications. 


olten stainless steel with lewatering and 


The shape and size of the 


1Ds¢ juen 
creening ; powder particles 
can be effectively controlled 
since the powder is produced directly from the molten 
illoy, with no intervening chemical treatment, the compo 
sition of the particles is identical with the composition 
Compacts made from the powder are conse 


by adjustment of the jet stream 


»f the melt 
juently uniform in properties if pressed and sintered 
inder identical conditions 

The shape o fthe Type 316 powder 
ain approximate spheroids with relatively smooth surfaces 


rt 
yw irregularly shape d molding machine or 


an be varied to ot 


partic les. For 


Propuct ENGINEERING — Decemser, 1951 


functional parts a small amount of spheroids mixed with 


a larger amount of the irregularly shaped particles consti 
tutes a good molding powder. A typical particle size dis 
Table | 


Because of the comparatively high molding pressures 


ribution is shown in the sieve analysis included in 


used and the higher friction of the stainless steel as com 
pared to copper or iron, carbide die parts are necessary to 
Lubri 
ants used in pressing are those generally used in powder 


stearic acid 


produce good compacts, especially in large quantity 


metallurgy molding and include stearates and 
waxes 


The sintering atmosphere must be highly reducing, and 
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50 tsi 
coined 
| resintered 
‘ 
40!si coined 
resintered 


8 


8 


40 tsi 
30 tsi 


| (4) 3Otsi coined 
resintered 


Tensile Strength, psi x |, 
a 
9 


3 




















5Q} 9 

100 2,100 2300 2,400 
Sintering Temperature, deg F Sintering Tempercture, deg.F 

(a) Density vs Sintering Temperature for the —100 Mesh (c) Tensile Strength vs Sintering Temperature for the 

Stainless Steel Powder Type 316, P-738. Single sintering -100 Mesh Stainless Steel Powder P-738. Single sintering 


treatment and double sintering treatment with coining treatments were conducted on these specimens. Sintering 
operation between sinters. All sintering was for 45 min. time was 45 minutes at temperature. 


70 








66) 


8 


psi x 1,000 
g 


= 
2 40) 
* 
= 
y 


3 


Tensile 














P00 2,200 2,300 2,400 2,200 2300 2400 


Sintering Temperature, deg F Sintering Tempercture, deg F 








Ro 
8 


(b) Density vs Sintering Temperature for the —100 Mesh (d) Tensile Strength vs Sintering Temperature for the 
Stainless Steel Powder P-738. Single sintering treatment for —100 Mesh Powder P-738. Single sintering treatments 
45 min. at temperature followed by a coining operation at for 45 min. at temperature followed by coining at the 
the original compacting pressure. original compacting pressure. 


he dew point very low. Precautions must be taken to pre peratures as low as 2100 F with resultant 
vent Contamination or moisture pick up by the atmosphere for single sintering treatments from 17 
in the furnace psi and elongations of 5 to 6 percent 


Laboratory tests were conducted at the Vanadium Alloys (2) The maximum tensile properties obtained by doubl 


Steel Company on the Type 316 powder The purpose of sintering at 2350 F, with a coining operation between 

the investigation was to determine the tensile properties, sinters, are 000 to 76,000 psi with clongations of 17 t 
; t i t 

lensity and hardness of powder compacts from 100 31 percent 


mesh powder when compacted at 30 to 50 tons per sq in (3) The maximum weight loss in hydrogen was 0.2‘ 


and sintered for 45 minutes at 2,100 F to 2,350 F. The _ percent after correcting for carbon loss 
properties of the powder used are listed in Table II and (4) A shrinkage of 1.2 to 1.5 percent was obtained by 
the graphical results of the investigation in Fig. 4 sintering for 45 minutes at 2275 I 

A metallographic study was made of three of the den (5) Qualitative data on green strength to the con 
sity compacts after the double sintering treatment and after clusion that a compacting pressure of 40 sq inch 


the coining operation between sinters. The photomicro would produce compacts that will withstand ordinary 


graphs, Fig 5, show the structure obtained commercial al 
The conclusions reached as a result of this investigation Since powdered stainless steel parts are sintered in a 


probability 


are highly reducing atmosphere there exists the 
(1) The powder can | iccessfully sintered at tet that they are in the active state and consequently more sus 
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Tensile Strength, psi x 1,000 


ad 
S 


2,100 2,300 2400 
Sintering Temperature, deg F 











e) (gz) Shrinkage vs Sintering Temperature for the — 100 Mesh 
2,100 2,200 2,300 2400 Stainless Steel Powder P-738. Shrinkage was measured on 
Sintering Temperature, deg F the 4 in. length of the tensile specimen. Single sintering 


-_ - ‘ . 45 
(e) Tensile Strength vs Sintering Temperature for the treatment of 45 min. at temperature. 


—100 Mesh Powder P-738. Double sintering treatments 
for 45 min. at temperature with a coining operation at the 
original compacting pressure between sinters. 





& 





100y 
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@ 
2 


resintered 


io] 
yr 


Shrinkoge , percent 


oa 
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= | 
2,00 2200 2,500 2,400 
Sintering Temperoture, deg F 


a 
2 


(h) Shrinkage vs Sintering Temperature for the — 100 

Mesh Powder P-738. Shrinkage for the second sintering 

| — +—- ' ; - treazment of 45 min. at temperature. Shrinkage was meas- 
0 5. 


7 
3 
a 
a 
Hi 
= 
a) 
2 
e 
c 
RS 


ured on the 4 in. length of the tensile specimen. 








~ 58 62 66 70 
Density, g/cc 


(f) Tensile Strength vs Density for all of the Tensile Table 1 — 


Properti 
ies of 
Specimens made from the —100 Mesh Type 316 powder. Powder 


Investigated 
1. Chemica! Cc 
Carbon 
Silicon 
Manganese 
o Sulphur 
solution Phosphorus 
months Chromium 
atte a Molybdenum 
the san Nicke! 


Fig. 4—Properties of Type 316 Powder. OMPoOsition 


2. Sieve Analysis 
10 to Mesh Size 

wash in + 100 
100 +140 
140 +200 
200 +270 
270 +325 


effective 


resorted to 
nless steel parts as an insurat igainst con 


iron or steel particles 
Properties of Finished Parts 325 


By varying compacting pressure, sintering temperature 3. Apparefir Density 
ind coining pressure the physical and mechanical properties 


in be varied between rtain limit Table I (b) indi 


2.62 g/cc 
4. Flow Time — 28.7 sec 
5 


s the limiting properties tainable in actual produc 


" Compression Ratio 
@ w tons/sq in, 
@ 40 tons 8q in 
@ $0 tons Sq in 


Ihe lower values are satisfactory for bearings, either 
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I hardn 
Although the 
powdered 


is those t t Dricated trom 


} irts a 

} s tabi cold rolled stock 
are suthciently high for most general applications 
One outstanding property of powdered stainless ste 

s resistance to wear and to seizing and gafling 
rolled ; enit tainless steel parts fre juently 
hei ndency 


to weld ogether 


of mating parts c 


rrosion 

always Sai 

Ca in Viti 

pe Consequently parts of differet 
run together. Also, powdered parts can 
non-powder parts to improve wearing quali 
ties. Experience has indicated that powdered stainless steel 
s worth investigating by those whose problem with stainless 


igainst 


has peen poor wear resistance, or galling and seizing 
Rates of production of powdered stainless steel parts vary 


Vanadium Alloys Steel Co 
Fig. 5—Photomicrographs of powdered stainless steel compacts 
after a double sintering treatment and coining operation be 
tween sinters “A”, sintered at 2250F has the regular 
single phase, stainless steel structure with some evidence of the 
original particle size and shape. The structure of specimen “B 
sintered at 2300F shows some ferrite. 
at 2350F, also has 
signs of incipient 


Specimen 


", sintered 
exhibits 


etched in 


Specimen “C 

ferrite present and 
melting. All specimens 

Magnification 500X. 


some some 
mixed 


acid in glycerol 
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Applications 


Major application of these 
mechanical 


stainless sieel } 
held been for small 


the intermediate gear trains Of water 


meter industry has shown considera 


stainless st 


A material 
waters througho 
powde r 


stainless t 

industrial 1 that ar i to measut 
this . 

In this aj 


other highly corrosive liquids r 
18-8 stainless shaft in the bushing of the same ma 


ot the 
terial resisted seizure and had better wearing qualities, a 
tributable probably to its unique structure and lower density 
and hardness 
involved in meter 

Other appli 
guides for fishing is, and 


The high cost and customer inconvenience 


eplacement was considerably 
cation tainless steel powder 
i small cam in 


ers. The relatively few current applications ar 


of the materia! 


T } 
Small gear 5, i rs, 


bearings 


newness Of the process 
limitations 
machine pé can readily | abricated fron 
powder he unique properties of the materia and the 
attainable savings in fabrication cost are expected to stimu 
late interest among engineers and manufacturers 
The price of Type 316 powder is high, compared to ba 
or sheet stock approximately 
amount of material used per part is consider 


twice as much per pound 
However, the 
ably less since there is negligible scrap loss and little if any 
required machining. The cost per finished part is usually 
ompetitive with parts fabricated by other processes 

he high cos the powder is primarily due to the 
ent low rate of 1 ( production. The 
powder 
lustry that 


ty of 


Capa 


] ¢ : that f +h f a} ting 
MANET 1 ra Hnes ! or rw Tapricating 


hoe imes th wd he poor a ailability and 

high cost of good quality stainless steel s« rap also contribu 
powder. Reduction in 

as consumption of the 


to the high price of price 
De€ expected powder reases 
full advantage is taken of the production capacity 

The initial dies for pressing and 
Conse ly the production quant 
iently large t sorb this cost 


high 


Design Aspects 


f small struc ral art cn as 


nions the 


ams 
levers, gears and j limitations of the powdered 
metal pro ss ind the pro essing properties ot the powd f 


be considered 


j limitations for stainless steel pa 
conform with those for bronze or iron powder parts 
These have been covered in previous artic 1 are well 
presented in the bulletins pul 


companies 
Higher molding and 
forming Type 316 


‘lished by the metal powder 


coining pressures are required in 
powder parts. The higher pressures 
approximately 50 percent the 
area that can be handled on a given capacity press as com 
pared to bronze and iron parts 


decrease by cross-sectional 


This is a limitation on t 


fabricator, and his press capacity will govern the size of 


1e pieces obtain ible 
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Finishing application on the Allis-Chalmers Model “CA” farm ctor. Finish used is a full-alkyd synthetic enamel 
Tractors are sprayed first with a mist coat followed immediately by a full coat to give a total film thickness of 1 


mils Following spray painting, the tractors are baked in a forced convection type oven at 180 F. for 45 minutes 


Types of Organic Coatings 


(LEAR SOLUBLE OR UNPIGMENTI 
MATERIALS al 


\ 








One of the newest applications of lacquers is for three-dimensional 


plastic nameplates and emblems made by molding a clear acrylic plastic 


and finishing it with lacquer in one or several colors on the back 


(,00d appearance and high temperature resistan 
requirements for the finish for these space heaters 


Coleman Stove Company. To obtain the 


ire two of the salent 
manufactured by the 


grain structure on the pane! 


the unit is first cleaned and finished with an enamel base coat The 


grain 
coat, which is an enamel and not an ink or decal 


special roller and baked. Finally a clear 


is then applied with a 
coat is sprayed over the grain 


coat rhe panel withstands temperaiures of 300 F without discoloration 


——— 
y 
Sy 
e : 
mr ‘ 





SILICONE-ALKYD SILICONE-ALKYD 
SILICONE ws ohne ALKYD-MELAMINE 


100 HOURS 100 HOURS 100 HOURS 


100 HOURS 


How aging at elevated temperatures affects typical formulations of 
silicone, silicone-alkyd, and alkyd—melamine coatings at 392 F 


SILICONE SILICONE-ALKY D SILICONE-ALKYD ALKYD-MELAMINE 
100 HOURS 15/43 45/15 1 HOUR 
100 HOURS 100 HOURS 


How aging at elevated temperatures affects typical formulations 
of silicone, silicone-alkyd, and alkyd—melamine coatings at 482 F 
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Gloss retention of silicone, silicone-alkyd, and alkyd- 
melamine white enamels at 482 F 


Data Courtesy Dow Corning Corp. 
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finish 
* applicatic 

pigmented 

ires mented lacquer 
only desirable property of tremely high glo 
Othe pliec, and when 
3s, Nard flows and evens « 
ilkali resistance Besides a smo 


And while tl effects can 
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Finish used for a farm tractor such as this John Deere model must have excellent resistance to weathering 


One of the various classes of enamels is the only logical choice—a modified alkyd enamel over an oleo-resin 


primer being widely used for this and automotive applications. See April 1951 issue for other details 
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\ synthetic enamel is used on t 
is said to result 





“ “ , 
se Coca Cola dispensers. The hot spraying process, developed primarily for lacque 
synthetic enamels Steam spraying of 


in savings on as well 


enamel is also being researched 


is held at about 110 F 
imidity at 100 percent B 
rs ire measured 


ASTM Designat 


r Retenti 





RANDOM NOTES ON FINISHES 


SOLVENTS add nothing to the final properties of an enamel or lacquer 
they simply increase ease of application That's one reason for devel 
mental emphasis on hot spraying methods t ncrease the viscosity ¢ 
atings it down on the amount of solvents needed. Like buffing of 
troplates, solvents are expensive and looked upon by most finishers 


f 


necessary evil 

Fam spraying of enamels for example is looked upon by many as the 

Significant development in finishing Basically t results in the 

idvantages as hot spraying of tacquer—greater solids per unit 

lume, better throwing power, and less waste. Many of the major paint 
manufacturers have research programs under way 


FLUORESCENT and phosphorescent paints have ynsiderable 
pr it ' beyond r veity ise r toys and ghting fixtures 
hes ind dials for naval vessels are fin 
an be seen after power fa 
. 9 als t pern ' 

Of the phospt 
zinc sulphide 
white tout 


f alkyd 


1dvantage 
renated 
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ng 


supervisor 
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TECHNICAL NEWS 


NACA Reports 


Progress On Ram Jets 


and Guided Missiles 


FULL-SCALE RAM-JET ENGINE for a guided missile in the 8 by 6-foot test s« 
tion of a supersonic wind tunnel Note the absence of distortion of the images 
reflected in the highly polished stainless steel walls of the cunnel 


solvi 
res, marked by dra inges in the so discusse 
ir flow pattern t nic nt large models 


' 
shock wave 1 t or head c clow 


} 


finally r 1 po n the tunnel 
it Ss OS } 
ing can have 


blowing o1 f fuselag 
if severe enougl i est and a protruding air inlet. Both 


on of the engine and missil corporated the “canard” type of hor 


RESEARCH MODEL of a guided missile EXPERIMENTAL MODEL of a super 


which incorporates a fam-jet enpine sonic guided missile which has twin ran 


buried in the fuselage The tail first jet power plants mounted in nacelles i 
design permits the horizontal control the wing The most efhcient location of 
surfaces to be located on the nose instead nacelles on mussiles of this type ts the 


of behind the wing subject of intensive research 
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Intermediate- Frequency 
Amplifier Has 
Miniature Components 


A 7-TUBE MINIATURE INTERMEDIAT 
FREQUENCY AMPLIFIER recently deve 
oped at the National Bureau of Stan 
irds embodies several 
electronic miniaturizat 
Particular emphasis is placed on th 


i 
) 
} 
innovations in 


technology 


morst 
omponents 
hstan ling t 
tures up 200 found in 
pact se aled equipment 
The capacitor, resistor, and tube 
fastened to 
ibassembly comprising 


t transformers and six 


shield subassemblies are 


holes in 


r sur 


applying silver pain 

sides pro' 

the ind 

oldering the eight |! 

sis to make ip the utilize suba 
The inductors are woutud on 


powdered iron having 
enters 
omplished by 


or out 


cores 
Trimming 


the rods in 


rods at their 


sliding 


The preferred capacitor subassembly 
is of a new glass dielectric type. Seven 
groups of three (heater 
plate-supply, and automatic-gain-con 
trol bypass) are encased in a single 
sealed and insulated glass unit. Com 
mon ground leads for each group of 
three are brought out from one edg 
of the unit, while the other leads ex 
tend through the opposite edge. This 
apacitor subassembly combines com 
strength 

apacity (about 1,500 f 
itor) Sin tl i 


apac itors 


pactness with high dielectri 
ind amp! 
per < apa he capacity 
temperature coefficient and the losses 
ire low, capacitors of this type could 


is well as 


Navy Develops Grease Tester for Large Slow Speed Bearings 


Tl I 
PEstt 


AN ELECTRIC MOTOR GREASI 
i I n leveloped Dy he Na 
ng Experiment Station 
Md., to test shipboard ele 
motor greases for large bear 
ed at slow speeds under | 
1s. The apparatus consists of thirty 
idividual test units mounted on two 
controls and records 
Each 


lriven 


with 
n a control panel 
a separately 
n individual oven 
-mperature control 
loads are applied 
The temperature 
rded an 


by 


major improvement ov 
chines tested for control 


onvenience operation 


springs for loading pro 


range 


»ush 
bearings 
bore from 30 mm to 60 


ial load 


can provide > 
) pounds 

Motor current is continuously in 
by an ammeter in the circuit, 
motor starters are grouped on the 
control panel instead of beside indi- 
dual motors, and motor power can 
recorded by plugging in a portable 
recording wattmeter. Redesign of the 
yvens and improvements in the tem 


perature controllers bring the test bear- 


ul 
r 


} 


il- 


ture contrul to 
perat of the varicus testers at 


“Naval 


Engineering Experiment 
that the 

Starting after a 
period This 
by the fact that frequently 


shown majority 


ooling 


ne ' 1} } cient 
grease Wil De suficientiy 


on while at operating 
ra Dut at room temperature 
e too hard to permit lubrication 


Hence 





Wiring. ic simp 


it 
Since the layout makes 
onne 
re used ex lusively A h r} 


point solder of 95 percent 


possi 


mely short tions, component 


ver solder was 

hanical strength 
: . 

types of circuits could of 


idapted to some ur all of 


Propuct 


used 
model 
The first two tubes 
low-noise 


is not particul 


iter frequency of 30 n 
about 120 db. Input and output of 
amplifier are transformer-co ipled 
to coaxial cables 
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One-Man Helicopter for GI's 


A ONE MAN HELICOPTER 


than 100 Ib and 
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state 
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4 SENDZIMIR COLD ROLL MILL, which produces extra-thin THIS GIANT SIZE HEXAGONAL UNIT, 24 in. in thickness, 
tapes used in pulse transformers, magnetic amplifiers, radar is being duced for a 250 ton hydraulic press b 
equipment and other high frequency operations is now operatit American ansporta Company The cutting 
at the Naval Ordnance Laboratory, Whiteoak, Maryland. The accomplished with an Oxweld cutting blowpipe 
mill, capable of rolling metals to a thinness of a few tenths o Carbide and Carbon After the 


I 
a thousandth of an inch, was built at a cost of $75,000. It was is done at the rate o in 


made 
cutting 
per min, the units are 


installed last spring. Cor | adjustments are now finished column bolts. N machining is mecessar 


ENGINEERS IN THE ARMY QUARTERMASTER CORPS EXPERIMENTAL CRYSTAL CLUTCH developed by scientists 


believe that the boiler in their new mobile shower unit for front at the National Bureau of Standards for certain specialize: 


line troops can heat more hot water, faster than any unit of its instrument applications Characterized by high speed of 


weight and size in the world. The boiler can supply as much response and negligible current drain, the clutch consists of 
is 24 miliion BTU per nN operating on any liquid fuel three Bimorph crystal elements that bend when a d-« ltage 
trom No. 4 oil ) asoline s applied. Speed of response is a 0.2 millisec 








ELECTRIC ¢ liati 
n sand 
radio 60 


tails of the str 


of Rolls Royce gas tu f I THOUSAND-CURIE SOURCES OF GAMMA 


jected while in actual flight e: ADIATION will be made available by "i ( 


of the gages are ft at a gr nd t | S. Atom: Energy Commissior pre-World War II total world 
station and stored by means 1 mag ind Brookhaven National Laboratory piy). Two such sources 


sup 
if 


one cobalt 
tape record test pilot car t t industrial organizations in nd the other tantalum, have been pre- 
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INSTALLER MAKING MODIFICATIONS in the Englewood 
Central switchboard of the New Jersey Bell Telephone Com 
pany to permit customers to dial straight through to telephones 
across the nation. A country wide numbering plan which includes 


part of Canada consists of 80 numbering plan areas, each of 


which is assigned a special three digit code. On a call to a 


seven digit number, ten numbers must be dialed 


THE GENERAL ELECTRIC 
I 


COMPANY'S Chemical Division 
has developed this radio h« 


using design, which has, as its basi 
module, a simple rectangular case. It can, with a change of dial 
knobs, speaker panel extraneous 


appearance of several diverse styles 


other parts, assume the 


The module design can be 
mtally 


used either horiz vertically 


ONE OF THE MOST SPECIALIZED WELDING MACHINES 
ever devised has recently been installed at Ryan 
Company for use in 


Aeronautical 
production of jet engine 
Designed by the Thomson Welding Machine 
as both an assembly and fabrication machine in the manufacture 
of inner combustion chambers for the General Electric J-47 jet 


It aligns and spot 


components 


Company, serves 


welds three parts 


vw 


BLOWERS molded of a 


fibers is 


PLASTIC 


with 


polyester reinforced 
Westinghouse to replace 
bronze in totally enclosed, fan 
motors in NEMA 254 and 284. Glass fiber 
reinforcements have been found superior to organic fiber because 


resin 


being used by 


glass 


critical aluminum and small, 


cooled a-« frames 


f its higher resistance to chemical attack and higher strength 
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1 in the Brookhaver 


are National 
aboratory nuclear reactor 


Additional 
irie sources will be made as 


I 
I 
thousand 


needed Hydraulics 


He AMERICAN STAN A SSOCIA- 
riON Subcommittee ( formerly 


Z10.2), Letter Symbols for Hydraulics, 


tentatively 
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has recently been reconstite 
purpose of review1 
942 Standards on Letter Sym 


1g and revising the th ; the 


The committee would 

“ preciate receiving comments fron 
terested parties concerning ] 

Standards and any sugg: 

or modifications thereof s bee OY » State ¢ 

decided 


ited for the ng mcerned 
motion ol 
1! 


ols for An attempt will be 


made t« 
ols in the field of hydrol 


water-hammer. Suggestior 
omments should be directed to 
rman, Dr. 7. M. Robertsor 
llege, Pent 
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HIGH-SPEED ALL-ELECTRONIC COMPUTER for general office and industrial use 
developed under contract for the Bureau of Ordnance, Department of the Navy 


Computer for Contro! in Process Industries 


TION mo dering of new materials 
Known as JAINCOMP-B 
rs are designed not only 
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puting machin 


from 


pure . 
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Inputs and o 
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mal forms 


perform 
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ML Aluminum Alloy Has r temperatures of 500-600 I 


YoubleTemperature Range minum, which includes smal 
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{ NEW LIGHT CASTING MA nesium, manganese, chrom 

ERIAL, MI luminum Alloy, has 1m and titanium as alloying « 
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CLASSIFIED INDEX 


DESIGN ANALYSIS AND 
CALCULATIONS 
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HYDRAULIC AND PNEUMATIC 
CONTROLS 








ELECTRIC PARTS 
MOTORS AND CONTROLS 
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FINISHES AND COATINGS 








LUBRICATION 








ELECTRONIC UNITS AND 
CIRCUITS 





71cT ENGINEERING—ANNUAL INDEX 1951 








MATERIALS—METAL 


(Ferrous 








mt "ae MECHANICAL MOVEMENTS 
May 10)" aigmingm ee | ‘Ape. 164 AND MECHANISMS 


May 102 








MATERIALS—NON-METAL 


(Plastics 








MECHANICAL PARTS AND 
DRIVES 








MATERIALS—METAL 


(Nonferrous) 











MATERIALS—NON-METAL 


(Miscellaneous 





Ma 
Tinces for structural parte June 


Propuct ENGINFERIN¢ ANNUAL INDEX 1° 








PRODUCTION PROCESSES 














PRODUCT DESCRIPTIONS 

















nematic 


tisk carr 
d tathe 1 vimum pressu 
aster, no fj tion 


PRODUC! 





AUTHORS’ INDEX 





<.jateF OR GOLD, 
Simp BRASS AND 
| BRONZE COATINGS 


With shortages and restrictions on metals, you can keep your production line 


moving with SIMUPLATE—~o practical new organic coating. When applied 


over properly prepared surfaces it develops the bright lustre of either polished 
gold, brass or bronze. It's passed many exhaustive tests for wearability under 


all types of conditions. 


Let us tell you more about SIMUPLATE and show you how easily you can get 


striking effects with combinations of SIMUPLATE finishes. Write or call today. 


Superior on-the-job 


performance and quality 


have linked Industrial 


Finishes by STANDARD 
to Industry since 1870 


Finishes to meet U. S. Government specifications. 


STANDARD VARNISH WORKS 


a division of 


STANDARD-TOCH CHEMICALS, Inc. 


MANUFACTURERS SINCE 1848 COATINGS * COMPOUNDS + CHEMICAi PRODUCTS 


NEW YORK LINDEN, N. J. CHICAGO 


2600 Richmond Terrace 2600 Federal Street 
Staten Island 3, N.Y. Chicago 16, Ill 
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the truth about 
Dow Corning 
Silicones... 


SILICONE EXPOSITION 


now scheduled for 


Silicone (Class H) electrical insulation makes motors 
and other kinds of electrical equipment last 10 times 
as long as they ever did before 


These same insulating materials are used to 


CLEVELAND 
DETROIT 
PHILADELPHIA 
NEW YORK 
BOSTON 





PITTSBURGH 
CHICAGO 
WICHITA 
Silastic,* the Dow Corning silicone rubber is used to seal FORT WORT: 
hot air at 600°F., hot oil at 350-400°F., limit switches and LOS ANGELES 


bomb bay doors at — 100°F 


double the power per pound ratio in electric machines 


Dow Corning Silicone oils and greases 
make permanent lubrication a practical reality 


ATLANTA 
CHICAGO 


CLEVELAND DOW CORNING 


DALLAS 


vos avons HATTA TS 


DOW CORNING CORPORATION 


NEW YORK 


MIDLAND, MICHIGAN 


WASHINGTON, D. C 


In CANADA: Fiberglas Canada, Utd. Toronto @ In GREAT BRITAIN: Midland Silicone ltd, London 





U.S 


Volume Rote of Flow- 
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Flow Rate Conversion Chart 


NILS M. SVERDRUP 


nh specific gravity of 0.78 
t o rote of |7 > ga per min.~ 


, this is equivalent to 65,5 cu 
r | 84 ib per sec (Line IZ ) 
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How to put on the squeeze 


In the illustration above you see vanes used in the new 
Ingersoll-Rand Gyro-Flow portable air compressors 
These vanes do an unusual job. They are made from an 
unusual material—Synthane laminated plastic 

The vanes are inserted in slots in a rotor which is 
mounted off-center in a cylinder. As the rotor spins, 
centrifugal action forces the Synthane vanes against the 
inside of the cylinder to form chambers between the vanes 
Because of the eccentric mounting, these chambers con- 
stantly change in dimension. As they enlarge, air is drawn 
As they con- 
tract, the air is forced under pressure through discharge 


through intake ports in the cylinder walls 


ports 
The result is a ste: flow of compressed air without 


pulsation or vibration. Because of the complete simplicity 


PLASTICS WHERE PLASTICS 


} 


of the machine, th 


1e compressor is lighter, more efficient 
more economical to operate than conventional ompressors 

It is apparent that the vanes are important components 
They must be strong, light in weight, unaffected by the 


ils used to lubricate ane man -tight seal between 


the vanes and the cylir must be hard and 


dense to stand up under continuous operation yet not so 


hard as to score the of the cylinder 

Synthane has all of these properties ind many more 
In faci, it has so many useful mechanical, electrical and 
chemical characteristics that it cannot be adequately de- 
scribed in less than a complete catalog. If you have need 
for such material, a catalog containing a complete de- 
vriting Syn- 


thane Corporation, 3 River Road, Oaks, Pennsylvania 


scription of Synthane may be ebtained by 


swore | SYNTHANE 
= 


Manvfacturers of laminated plastics 
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Radial Deflections of Rotating Disks 
With Constant Thickness and Central Hole 


L. M. PORTER 
Design Project Engineer 
Pratt & Whitney Aircraft 
THE NOMOGRAM SOLVES ¢t 
t f t I leflecti 


ginal rad 
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EXAMPLI 
A steel d 


disk wi 
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Rat A t iter t 




















How “PH” Stainless Steels 
COMBINE 4 ADVANTAGES 


Here are two Armco Stainless Steels that combine excel- 
lent corrosion resistance, high strengths and hardnesses 
with low-temperature heat treatments 

They are known as Armco 17-7 PH and Armeo 17-4 PH 

These precipitation-hardening chromium-nickel types 
olier many new opportunities for the use of stainless steel 
and are improved materials for many applications where 
standard stainless types are now used. 

Depending upon ¢ ondition supplied and subsequent heat 


reatment, Armco 17-7 PH sheets attain yield strengths of 
150,000 to 250,000 psi and hardnesses ip to Rockwell C50, 


7 j shir mper is one of the 13 oO 
sto sed on AJ-1 and 





& 











7-4 PH Stainless el bars are used for these valve 
heads i ‘ ical plant. Plugs are poser or best combir on of high hardness and corrosior 
, fate at pressures ranging up to mco 4 ‘ osen for the valve dise « 


juefied petroleum gas tank made of Armco 17-4 PH 
ind ferged from bar stock, annealed and machined. Low 


heat treatment develops high yield strength without distortion \ 


ARMCO STEEL CORPORATION pRMCO 


4171 Curtis Street, Middletown, Ohio ® Plants and Sales Offices 
from Coast to Coast ¢ Export: The Armco International Corporation 





MORE SCRAP MEANS MORE STEEL . TURN YOURS IN TODAY 
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Vibration N omograph 
GEORGE F. FORBES 
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THE 4-POINT SHOCKMOUNT BASE of low frequency and 


based on the effective-center-of-gravity principle is standard 
equipment on the 5-114 recording oscillograph Although it 


is used to guard agai 
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THE PERFORMANCE OF each important component in rela photographed across the record at the same time as the data 
tion to al. the others at the instant of operation is shown above traces, giving 1/10 or 1/100 second time correlation. Every 
in the test record of an oil-well pump The timing lines are tenth line is accentuated to simplify record reading 
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THE OPTICAL SYSTEM: (A) recording and scanning lamp cell 
filament; (B) galvanometer lens; (C) galvanometer mirror; (S) record drive motor; (T) record drive motor governor; (U) 
(D) recording collimating lens; (FE) record drive sprocket; (F) galvanometer magnet; (V) magazine feed roll; (W) magazine 
polygon; (G) viewing screen; (H) viewing mirror; (I) timing take-up roll; (X) viewing prism; (Y) light shield; and (Z) 
lamp filament; (J) timing shutter disks; (K) shutter indexing mirror-visual timing. When more fixed reference traces than 
knob; (L) timing motor; (M) timing condensing lens; (N) the three provided with each 


oscillograph are needed, they may 
timing morrors; (O) aperture plates be added at any point in the magnet block and adjusted 


(Q) record number lamp; (R) record number counter; 


; (P) record number lens 
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Safety Unit Used on Power Press 
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High Magnetic Field in Low Voltage 
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To write piping specs faster... 
Go right to your CRANE Catalog 


You'll write °em up faster then—for many reasons. Your Crane 
Catalog not only contains an unequaled selection of quality 
piping materials, but also lists every item so you can find it ina 
hurry... find out all about it, too. Complete breakdown on 
every valve and fitting includes sizes and dimensions; tabulated 
pressure and temperature ratings; design, material, and cone 


struction details. 


in addition, there’s an abundance of general engineering data 
in che Crane Catalog to help you over many hurdles in design- 
ing piping systems. And today—when work loads are heavier, 
replacements harder to get—your product gains added value 
with customers when it’s equipped with dependable, longer 


lasting Crane Quality piping materials. 


LOOK TO THE LEADER...CRANE... 
FOR ALL YOUR PIPING EQUIPMENT NEEDS 


& FOR ALL-ROUND SERVICE 
Men on steam, water, oil, or gas 
Leeann lines...Crane recommends 

t pets 125-Pound Iron Body Wedge 

wr Gate Valves, brass trimmed or 


. . 
: all-iron. Available in Non-Ris- 


~ 
- 


ing Stem, O.S. & Y., Underwrit- 
ers’, and Quick Opening pat- 


terns. Screwed, flanged, or hub 
SCREWED bd 


Wi * | “phe ends. Sizes: 2-inch and larger 
BOLTS AND c . ‘i FITTINGS See your No. 49 Crane Catalog, 
GASKETS : : . area b , = pages 77-81. 
santas 


, A 4 A 
| FLANGES 


+ 
FABRICATED FLANGED 
PIPING FITTINGS 


— 


| 


General Offices 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and 7 S ~— 

s I] In id , ‘ 1 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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All Purpose Pump Kor Corrosive Liquids 


{ y two oil rings running in 
| reservoir. The use of 
ration at higher t 
O type seal betw 
at the coupling end a 
tal is used. A labyrinth s 
between the end cap 
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BALDWIN 
SR-4 

PRESSURE 
CELL 


NG 
REMOTE PRESSURE RECORD! 


Other engineers are 
finding many new uses for 


this new SR-4 device . . 


Farther expanding the engineer's field of exact 


knowledge, the Baldwin SR-4 Fluid Pressure 
Cell opens entirely new opportunities in the 
precise measurements of both stable and fluctu- 
ating pressures in all types of fluids. 

Heart of the cell is a pressure-sensitive tube 
with an SR-4 strain gage grid bonded to its 
exterior. Gas or liquid to be measured enters 
this tube, causing it to expand, which stretches 
the fine wire in the grid. The consequent altera- 
tion in electrical resistance, calibrated in p.s.i 
or other units, is measured by an indicator or 
recorder, or actuates monitor or alarm apparatus 

The cell is easily installed, and is adapt- 
able to use with all types of fluids—cor- 
rosive or non-corrosive—and over a wide 


.How about you? 


range of pressures. A wide variety of indicating, 
recording and controlling instrumentation is 


available to meet your particular requirement 
Calibration inaccuracy is not more than 4% of 
full range at any point from 0% to 100% of 
capacity, and this measuring performance is 
maintained under hundreds of thousands of pres- 
sure cycles. The unit is extremely responsive to 
pressure fluctuations making it invaluable for 
research on surges and similar pressure fluctua- 
tions, and explosion studies. For more detailed 
information, ask for Bulletin 306. One of our 
representatives will be glad to discuss the appli- 
cation of these cells to the solution of any fluid 
pressure measurement or control problem you 
may have. 


ALDWIN - LIMA -HAMILTON 


TESTING HEADQUARTERS 


EDDYSTONE DIVISION, BALDWIN-LIMA-HAMILTON CORPORATION, PHILADELPHIA 42, PA. 


in Canadu. Peucuck £ 


L.NGINEERIN( Decemper, 195] 


id., Montreal, Quebec 








continued 





Packless, Hand Operated Three and Four Way Valves 


Features of 
erated valve are 
for 


the Unitite, hand op- 
a chrome-plated stem 
minimum wear; a neoprene stem 
collar to prevent abrasion from dust 
a standard grease fitting at the top 
of the stem; and a bronze disk. The 
valve handle movement is limited by 
internal stops to allow 360 deg Op- 
tional handle placement for operator's 
convenience 

Unitite valves are accom- 
modate installation space, 
ompact, packless and have an ex 
terior to 
Three mounting 
imn and manifold 
eet all requirement 

The standard mount is 
tallations wher 


small to 


minimize umulation 


the valve is mounted 


on the cylinder or where it can 
supported by the piping 
fold mount is used 
where several valve 
closely together. All 
mounting 
Sary piping to and from the valv 
does not interfere with piping to ad 
joining valves. Intake and exhau 
openings may be connected to singl 
supply or exhaust pipes, or to a mani 
fold or pulpit block. The 
mount is used in remote 
stallations where it is d 
provide support in addition 
given by the piping Disassembly 
easy, as the bonnet and a!l body 

be removed without di 

piping. All the ports of the valv 


for instal 
must be 


ports are in 


The Mani 


grouped 
the 
face of the valve. Neces 


identified on the valve name plat 
lo insure long life, it is importa 
hat the air, oil or 


water used as Of 


rating medium is clean. Valves for 
ion need no further lubrica 
When air or water is the operat 
ing medium the valve needs lul 
tion. The manufacturer 
on the 


oil operat 


tron 
rica 
that tests 
that it will 
operation tor 


states 
show 
maintenance-tree 
15 million or 


Unitites are 


valve give 
10 to 


more cy 





New Welding Electrode Saves Copper 


A new resistance 
electrode, marketed under 


welding 
the name 
Kaptrode, consists of an expendable 
cap which fits into a semi-permanent 
adapter shank, which in turn fits 
any standard Morse 
rode holder. D 
length of the ad shank, copper 
savings up to 75 pe t are possible 
Kaptrode electrodes are made in six 
nose styles (pointed, dome, flat, off 
set, truncated cone and radius face), 
in three RWMA alloys (Class 1, 2 
and 4) and two Morse taper 
(No. | 
Adapter shanks are made at present 
two Morse tar zes al ! 


into 
1 


taper type cle 


pn ling n the 
ef x 
pendin 1} yf he 


s17es 


and 2) 


nin 


lengths ranging in 
1 

1} to 34 inches. (¢ 
manufactured to bee ut 
Kaptrode electrodes fit inter 


7 in. steps from 
dt 


hangeably 
o any adapter shank of the cor 
responding Morse taper size, and 
proiect }? in. from the shank. Thus 
with the proper shank length, it is 
possible to duplicate standard electrode 
lengths and use Kaptrode electrodes 
without changing established machine 
set-u 

The Kaptrode electrode is fitted into 
the _ adapter shank by a 
rubber or rawhide mallet, or by | 
sure of the welding machine. | 


t { 1 with the K 


blow of a 
Tes 
7 


om if emo, 


xtractor i tool Suy 
! 
1eTs 


Pp! 
The n 


tests 


anufacturer clair 
made in 
that under ordinary 
»f shop conditions 
should outlast ten ' 
electrodes, longer life possible 
At this rate, electrode costs are reduced 
20 percent more. The use of Kaptrode 
electrodes is said to reduce users’ in- 
ventory stocks of resistance welding 
electrodes, constituting a further sav 
hoth in costs aa copper 


Ww yrk 
plants 
wear and 
adapter 
Saneands 


ns that 
motor car 


f one 
‘ " 

Shank 

with 


Fansteel Metallurgical Cort 
tdaie Ave., Detroit 4, M 
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For.. 


Gear Reduction Units 


Aircraft Reciprocating Engines 


Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 
If you have a shaft sealing problem, Gits experience 


in these and many other specific applications can 


*Cartridge Seal . . . pressure : 
prove of great and immediate value to you. 


balanced . . . requiring 
only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


GITS BROS.MFG. Co. 


1838 S$. Kilbourn Ave. + Chicago 23, Ill. 





—— 


Gits Lubricating Devices, (i { 
The Standard For industry For Over 40 Years 1} 
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i o Ps 
ee SIPVIS 
, Mechanical Leather Products 
Boots, diaphragms, packings and 
other products give dependable service 
under difficult operating conditions 





PERFECT O00 Seals 


CR seals are used in more motor 
vehicles, farm implements and in- 
dustrial machines than any other 
shaft-type sealing device 
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SIRVENE DIVISION 


SIRVENE 


THE SCIENTIFIC COMPOUNDED ELASTOMER 
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Pneumatic Scale Measures and Controls Weight 


a completely 


tinuous 


m nonly applic 
mperature roblems 
inge trom ¢ ng perations batch of 


control ither yr | ids 


continuous 
flow and torque and 


thrust measurements ot 


n operation the scale balan tm any tare thus alow 
In operation th tare thus all 

ing net weight to be 
bos rd 


of the air scale is 


tly on standard panel 
instruments. 4 ir f the net weight output 
only by the characteristics of 
d with it 

lost 


elimination of all bala: 


the indicating instruments 
he mechanism is free of 
0 he 


friction due 
beams, knife edges, and 


motion and 


springs. Thus maximum sensitivity, ruggedness and pin 
Total movement is restricted 
including overtravel, thereby fully protecting all 


han even under heavy 


poimt accuracy are assured 
to § in 
omponents 
loads 


Bec ause 


from me 


the weight transmitte 


ompletely enclosed 
and requires no electricity fo 


remote indication, explosion 
hazards are said to be eliminated along with danger of 
damage by chemicals, corrosive materials, or dust. Thus 
these pneumatic scales may be adapted for use in the 
chemical, food processing, milling, glass and similar fields 


The unit is capable of weighing up to 10,000 lb, and 
occupies Jess than one cu ft of space. Sizes of this compact 
unit are available to weigh up to 40 tons directly. Higher 


measuring units can be obtained on special order 





Precision Cut Glass Used For Electronic Circuits 


A new kind of glass which can be precision-machined 
through the use of ultraviolet light, heat and hydrofluoric 
acid to form intricately 

and depth, is the latest ( photosensitive 
positions which will prod permanent tl 


nree 


any desired shape 
com 
ree-dimensional 
To the new 
photosensitive opal 
chemical 1 

which produces without the aid of mechanical 


lace-like patterns 


The first step in the ps the printing of a design 


photographs in glass colors 
composition 


glass, 


which is 
has been adapted a new | ss of 
chining, 


‘ 1 
OO!s, 


in the glass, using an ordinat 
ultraviolet Developn 
heating the glass to 1,2 

time 


negative and 
light ef omplished by 
required length of 
his stage, a milk 


usually about two hours 
r rwise transparent glass 


white image appears 
Next, the glass is immer 
acid until the white areas are eaten 
leaving the remaining unexposed glass in the exact form 
of the original pattern. By varying the length and in- 
tensity of light exposure through the photographic nega- 
tive, the depth of acid penetiation in the 
accurately controlled from shallow etching to complete 
erosion. In this way, sculptured figures or contoured 
shapes can be made by using a continuous tone negative 


tion of hydrofluori 
through and removed, 


sO1U 


glass can be 


with proper degrees of shading 
involves no mechanical stre 
plex to reproduce ir 
long and tedious work 
in any number and wi 


method. Printed electri 


Since chemical machining 
otherwise too com 
without 


| +} 1 
Liass I n ner material 
ly 1 
ancously 


reproduced 


by this 
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This servo servo- 
nechanism system operating on the 
linear transformer principle, allows 
for measurements of straight line mo- 
tions such as the displacement of a 
diaphragm, the motion of 
2 float, the tip travel of a bourdon 
and the tilt of a weigh beam. 
With this kit, containing a differen- 
tial standard servo 
nechanism, an amplifier, a terminal 
‘lock, a mounting block, and a 4-wire 
connection cable, it is possible to mea- 
motion, torque, tension, 
thickness, edge position, and others 
By connecting the servo mechanism, 
the differential transformer and 
amplifier in a null balance circuit, the 
output of the servo will drive a pen 
on a recording chart; operate a pointer 
on an indicator; position slide wires 
for electrical controls or contacts; drive 
pulleys or cams; and position hydraulic 


» 3 " 
Kit, DaSically a 


i" 
DeCLIOWS OF 
tube, 


transformer, a 


sure force, 


valves or pneumatic cylinders 
The differential 
sists of a 4-winding 


transtormer con 
ceramic coil with 
an armature that 
The primary 
with 


a plastic cover and 


operates within the coil 


winding ts cor series 


primary wi oil in the 


t 
servo mechanism and t high gain 


P— 4 


amplifier When the armat 
located in the exact electric 
the coil, the 
zero; but when the 
off center, an a-c signal with a 
within », of 1 percent is gener 
proportion to the amount of mot 
and in a phase relative t 
of the motion. The 
ing is connected in 
transformer of the servo me 
and the amplifier input curcuit 
When a signal exists, d 
armature being at a differe 
position than the other 
fied and the resulting 
actuates the me 
The motor will run in either d 
depending upon 
signal determined by the 
the armature 
The standard coil, 
measure relatively 
long by % in 
tance of the coils is 
tance of the primary coil, s 
mh while the 
bucking, is > 


range is plus or 


of secondary outy 
armature 1s 
lir 
i 


oO ity u 
servo hanism 


the phase 


which is 
small moti 
O.D. D-c re 


>? 


to 
is 2 in 


\ 
onms 


is 12 
series 
neti pull 


of 0.05 ir 


ated in 


nent, a m zero 

nechanism and makes full scale 
tion for 0.1 transformer ar! 
leflection for standard 


rvo mechanisms 


icrometer 


in 
units 
).25 in. and 0.3 
The servo unit 

speed 
(torque l 
torque 60 oz-in.). It has a sens 
f 5,000 motor-driven 
uracy of plu 
of ull range. Lar 


positi 


ear acc lus « 
percent 
ers have a ( 
Because the syst 
trical signal, 
between the origi 
iltant indi 
ohms 
eivers can be nsta 


ati 
resis 


sed re l¢ 


ft apart with very 
Isolated from ground 

iS equipped with a cl 

zero adjustment of the receiver an 

inaffected by line voltage changes of 
us Or minus 10 percent 


loss of signal 


1 
i 
ittle 


ns 
the amplifier 
for 
1 is 


r1eck switch 


futomatic Temperature Contr ( 


Pulaski Ave., Philadelphia 44 
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™Double your drill: ‘press 


7 ae SE i 


, &  _ outgut for #3320 


DRILL PRESS FEED NO. 1 
Specifications: Pou 


Use a new MEAD pneumatic drill press feed 
for DRIL:ING, TAPPING, REAMING 


This simple, inexpensive device quickly converts 
standard drill presses into semi-automatic machines 
doubles production on suitable jobs in many cases 
Clamps to spindle quill in a few seconds. Automati 
cally closes air fixture on work. Adjustable feed 
control and break-through cushion. Quick return New MEAD INDUSTRIAL 
Easy to synchronize with automatic cycle equipment AIR POWER CATALOG 
Fits any size press up to 2).” spindle diameter 

Use genuine Mead Pneumatic Drill Press Feeds for 

faster, cheaper, more profitable production. Get the 

facts—send coupon. 


MEAD SPECIALTIES COMPANY 


4114 North Knox Avenue + Dept. PE-121 * Chicago 41, Illinois 


MEAD 


AiR OpéRaTeD Devices 


Tear Out MEMO Coupon Now For 


Wemo Coupon 


MEAD SPECIALTIES CO 
4114 N. Knox Ave, DEPT. PE-121 Chicogo 41, Iilinois 
Send free copy of new MEAD INDI 
TRIAL AIR POWER CATAL(M 

mplete line of fan Mead 
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Lightweight Engine Mounting For Aircraft 


A new lightweight dynafocal engine suspension known 
us the MR-41 has been adopted as standard equipment 


1049 Lockheed Constellations By departing 


il design methods and employing new structural 


een possible i saving in weight 
of approximately 4 lb per engit yunting assembly. Use 
of the MR-41 Dynatocal provide ich Constellation with 
in additional 16 lb of payload capacity 
Low natural frequencies make it possible for the MR-41 
solate a high percentage of engine vibration 
1 that the suspension will contribute t 
of the vibration characteristics of Con 
ase passenger comfort; reduce operation 
flights; and expose structural members to 
stresses 
omponent parts in the MR-4l Dynafocal 
thus simplifying maintenance and 1 
s inventory. Snubbers which offer high 
are incorporated into the individual 


vent metal-to-metal bottoming during 
nal stress. The dynafo al one of the 


spensions developed by this company 
e obtained from the manufacture 
Lord M ( I Pa 





Single Sweep Accessory Used With Oscillograph 


ngle sweep accessory 
y one pulse to trigger 
1! , , ; r ‘ nl 
ty OSCll ograph at the st: any compiex 
thereafter will give 
ilse for triggering the single 
either > ive or negative input signal 


thout the necessity f separate adjust its for positive 


I 





1 for negative signal 

The signal input required to the type 121 is approxi 
itely 0.1 and may be obtained from the signal itself 

from an external transducer such ; type 140 

hronization picku 
ompany 


or a photo cell produced | this 


P> 

rhe single sweep accessory has its greatest application 
n the field of photography from cathode ray oscillographs, 
where it is desired to record a single trace without inter 


ference from successive traces. It may also be used to 
trigger a cathode ray oscillograph from a single, non re- 
- maste | f 


when the time of its occurrence is not known. 


Detroit 6, Mich. 





fron f the fabric so that if the material 
prod 1e manufacturer. Warsaw Products stretches, the decal is elastic enough 
cal materials used in accessories for Inc., Warsaw, N. Y 
radio and television cabinets and many 


A SIMULATED METAL FINISH for wood with this material are available fron of ] 

ucts permits conservation of criti I 

o be extended without cracking or 
flaking. The vinyl decal, specially de 
other prod ucts. It is said to retain its A NEW TYPE OF DECAI mz I signed for aircraft 1s mer on bullet 
| sealing fuel cells. Goodyear Tire & 
severe usage Knobs finished sheeting, becoming an integr ‘ Rubber Co., Akron, Ohio 


luster and metalli appearance even vinyl materials, is welded 
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If your product calls for action from 


connectors... 


ad 


Fish Story: 


Use Americag Flexible Metal Hose or Seamless 
Pubing—tine cony letelv flexible metal connectors 
whi re P)} Ing connec tors move or vibrate; Vv here 
ports itl misaligne d or for piping in cramped 


spaces where there’s little room to work 


American Flexible Metal Hose and Tubing are 

available for carrving almost any liquid, gas 

or semisolid under severe conditions of corrosion Sandwich Maker: She: 
temperature, pressure and mechanical stress a a ; 
You ll find full details in Bulletins SS-50 and 

CC-300. We would like to send you copies 

The American Brass Company, American Metal 

Hose Branch, Waterbury 20, Connecticut. In 

Canada: The Canadian Fairbanks-Morse Co., Ltd 


Distributors in all kev cities. 


Dry Fact on a Cold Subject: fe!ore 


Amer 


FLEXIBLE METAL HOSE AND TUBING °°" 
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Non-Fouling Spark Plug Remains Cool in Ope “ation 


ig with a wid 
tomotive and air 


various industrial 


a special design BARREL 
within e plug’s 
trodes | ll other 
IS C | ess 1 
ooler than other plugs, and 
under controlled testing, gasket 


ooler than oth 


n fact ive he y STANDARD 
being good starting lars ri ‘ , CERAMIC 
smooth idling; less vibration: smooth \ armenia 

no increase in fuel consumptior 


i p RING GASKET 
ood tan t breakdown 4 


, . ; : THIMBLE 
Good iit re obtained in the follow 


lynamometer tests, knock tests, endurance tests Wi 
ul consumption, in aircraft with fuel containing fiv 
the normal amount of lead, use with bad piston rings < GROUND 


BODY 
ylinder, and in outboard motors ELECTRODE 


ropa 


The recessed chamber gives the plug good flam« prof 
gation, and produces a jet-action flame that tends to sj 
out of the chamber, with the explosion well developed 


y the time it gets into the cylinder. Fuel is ignited 


ethciently, and a complete and uniform burning of fuel 
is said to result. The plug is built from 


rials, with no platinum and no unusual 





Servo Motors Have High Torque-to-Inertia Ratio 


Designed for servo systems requiring sensitive and 


ous ntrol of the load, low-inertia servo motors 


vailable in high or low voltage ratings The high-volt 


otors, designed to operate directly from the plates of 





1um-tube amplifier re suited for servo systems wh 
e is limited. Eliminating the output transformer ri 
saving in amplifier space and overall weight. Th 
motors are recommended for use with servo 
rs having Output transformers 
the low-inertia servo motors feature the | 


smootn trol 


which gives: a reduced rotor diameter (the 10-watt 
liameter is 0.665 in.) ; a reduced overall weight; elimina 
on of cogging because there are no rotor slots. Wit! 
the torque directly proportional to the control voltag 
he high voltage servo motor develops a high torque, and 
luses a quicker correction Tests on the low-inerta motors 
ndi ated increasing torque when the motor was driv 
if reverse speed 
No cut-off switches are required on the low-inertia 
motors. They can remain stalled indefinitely with full 
voltage applied to both windings. The motors also offe: 
i high torque—to inertia ratio and a high torque efhciency 
The 10-watt low-inertia, low voltage servo motor 
vailable in 60 cycles or 400 cycles The 60 cycle unit 
| deliver 11 watts at 1,800 rpm. It has a minimum 
locked rotor torque of 15 oz-in., and a minimum no Joad 


f 3,500 rpn Designed for 2 phase operation, it 
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ATLAS CONVEYOR SELECTS 


QUAKER CONVEYOR BELTING 
For Longer Service... Tougher Hauls 


Border to border . . . coast to coast Atlas Conveyor Company, leading producer 
of stationary and portable conveyors, selects and recommends Quaker Conveyor 
Belting. Installed on all types of Atlas Conveyors Quaker belts prove their long- 
lasting “wearability.” 

Quaker Conveyor Belting is fabricated from prime selected duck with fric- 
tion covers of scientifically compounded, long-lasting rubber. It is built to resist 
weather, shock, abrasion and flexing . . . is service-proved to give extra wear 
and top performance on the toughest jobs. 

Whatever your needs for original equipment or replacement maintenance 
— transmission belting, hose or packings — there's a Quaker product that will 
provide long service and high production at low cost. For complete data on the 
Quaker line of Pre-tested Products write for the new General Catalog. 


TO MAKE BELTS LAST LONGER ... GET THIS CMP 
Informative folders, booklets and charts available on how you can get more 
production out of industrial rubber products. No cost or obligation. 





‘2 


WAKER r228 corrornon | 
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Metallizing Guns Spray at High Speeds 


[wo new metallizing guns have recently been produced 

expected by the manufacturers to reduce machine 

osts 85 to 90 percent making 25 to 

on of equipment and structures 

The new guns, the Metco type il 

and the type SE for corrosion 

1 to develop the highest spraying 

lesigned for hand-he ld opera 

new guns provid almost 

incorporate a jet siphon 

1utomatically compensates 

for variations in ra pres re is high is 10 Ib and provides 

steady, unvar g which produces uniform coatings 

lower cost pr possible. The new guns also 

feed which com 

1 stand drag. The 

etco ty} n is designed spray all wires from 
O BAS gag 


Monels, bronz 


irbon steels, stainless 


ent ftastcr than 
ous model I pe 5 vecifically designed for 
peed spraying of tl fter metals, such as zinc and 

for pment and structures 
ig orrosion tor period ing rom 20 to 30 years 
Th gun sprays 316 11 re al ill 
as 55 lb of zinc p 


deposit as much 
iminu b per hour. The guns 
may be mounted for u lathe or 


other machine in 


production line ised in hand operation 


Metal Surfaced Fluorocarbon Dielectric Sheets 


Bond is trade name ipplied to the 
new series of il sur 1 dielectric materials. The 
dielectric materials include pure fluorocarbon resins (teflon 
kel-F), and mixtures of fluorocarbon resins with various 
other materials, such as asbestos, mica, fiberglass, glass, 
eramics, quartz, zero-plast, calcium fluoride or calcium 
silicate, depending on the characteristics desired 

The metal surfaces available on any of the dielectric 
materials, include aluminum, boron carbide, copper, alnico, 
monel, lead, mumetal, solder, tin, magnesium, iron, steel, 
Molybdenum, nickel, nichrome, zinc, bronze, brass and the 
precious metals 





Sheets may be metallized on one or both surfaces. Stand 
urd thicknesses of dielectric material range from 0.030 to 
1.50 in., and of the conducting metal surface from 0.004 
to 0.25 in. The thickness of the multi-bond area ranges 
from 0.008 in. to a homogeneous mass 

The bonding of metals to pure or filled fluorocarbon 
resins is done by a special method. The bond structure is 
mico-crystalline in nature and gradually changes from pure 
dielectric to pure metal. The surface metal finish is applied 
by electro deposition or other conventional means. Due to 
the elastic properties of the fluorocarbon plastic and the 
interlocking nature of the bond, chemelec multi-bond has . ; 

‘ te . e Chemelec multi-bond has been used for fabricating mois 
no acute strain point due to unequal rates of thermal expan , 7 . 
ture proof printed electronic circuits. Standard size sheets 
sion as with glass-to-metal or ceramics-to-metal seals. Also >t . > " . 2K; 
. are 8 by 8 in., 12 by 12 in., 24 by 24 in., and 36 by 36 inches. 
the resiliency of the plastic permits the chemelec 1 : , 
md to withstand severe mechanical shock and vibration U. S. Gask ! Produ D Cam 1, N 


4 j 
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YOUR HELP IS NEEDED 


to get in the 





At current steel production rates, 50% MORE SCRAP is needed 
than in the peak year of World War Il. The shortage is so real 
that steel company representatives are calling on every company 
in the country to find ways of relieving the situation. 


Heres How YOU can help 


Take a fresh look at your own plant 
scrap and salvage activities. 


Call in your dealer—sell your scrap— Mow! 
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Strain Tester Features Additive Weight Loading 


ig prod 1 which 


elastomers in 


1¢ National Bureau 


ind other high 
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The “Eager Beaver” 


The use of low-alloy, high- 
strength steels in military equip- 
ment assures longer life with 
less deadweight. 


im 
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The widespread use of N-A-X HIGH-TENSILE steel in 
transportation equipment emphasizes two vital 
characteristics of this high-strength low-alloy steel. 


1. Strength with less deadweight. N-A-X HIGH- 
TENSILE steel reduces deadweight .. . of great 
importance in transportation equipment and 
military vehicles. 


Exceptional durability. N-A-X HIGH-TENSILE 
steel, with its high strength and toughness, has 
proved greater resistance to fatigue and 
impact at normal and sub-zero temperatures. 
Its inherent structure and composition greatly 
reduce the effects of abrasion and corrosion. 


The response of N-A-X HIGH-TENSILE steel to severe 
cold-forming operations and its excellent weldability by 
electric arc or resistance, atomic hydrogen or heliarc, and 
all other processes, are added important characteristics 
of N-A-X HIGH-TENSILE steel. 


NATIONAL STEEL tilig CORPORATION: 
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Laminated Washer Of Metal and Neoprene 
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Automatic, All Electronic Control System 
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AUTOMATIC 
REVERSING 
VANE PUMPS... 


for individual 
NT elatectilela Medi 
machine units 


Typical installation of stripped mode! withou? housing 


PkoODUCT 


ENGINEERING 


You get modern appearance when you equip 
machines with stripped models of Brown & 
Sharpe Automatic Reversing Vane Pumps. 
They're extremely compact . . . yet sturdily 
built for continuous, trouble-free service. 
Brown & Sharpe Stripped Models with 
housings (Nos. 8022, 8062, and 8102) are 
very easily installed, particularly where in- 
ternal discharge and suction ports are not 
readily incorporated in the machine design 
or when outside piping is desirable. Stripped 
Models without housing (Nos. 8023, 8063 


in modern metol-working machine. 


and 8103) 
mum projection 


wherever installed, offer mini- 


from machine surfaces. 
Designed for use as integral parts of ma- 
chines where suction and discharge ports 
can be incorporated in machine castings. 
Fully-automatic reversing with unidirec- 
tional flow is a feature of all these pumps. 


Sizes available: 242 


, 5 and 1142 g.p.m. at 
0 Ibs. pressure and at 1140 rpm. These and 
other features are fully described in Bulletin. 
Write Brown & Sharpe Mfg. Co., Providence 
1,R. 1, U.S.A. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe °° 
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Multi-Purpose Electronic Control Unit 
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to turn a production problem into a Gein subject— 


make it of 


If, like this military flashlight, your product consists of 
parts calling for certain physical properties ... if it 
must be born of a streamlined manufacturing budget 
and sti!l be an aristocrat in quality—then you'll find no 
metal more versatile than brass. 

Altheugh almost all of these 18 metal parts differ in 
their function, copper alloys supply the required prop- 
erties -- high electrical conductivity, resilience, excel- 
lence as a plating base, strength, immunity to rust and 
resistance to corrosion. And to all these properties, 


singly or in combination, add the characteristic that 


ANACON DA the name to remember in 


brass can be fabricated more economically by more 
methods than any other metal. 

With all these properties, brass has no equal for its 
usefulness as a manufacturing metal. Brass is the metal 
on which your designers, cost analysts, production 
men and sales department will be most likely to agree 

Our Technical Department will gladly suggest the 
copper alloy best suited to your product and manufac- 
turing methods. Just write to The American Brass 
Company, Waterbury 20, Connecticut. In Canada 
Anaconda American Brass Ltd., New Toronto, Ont 


Si: 
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Heavy Dutv Master Switch Is Dustproof 
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1 dustproof master switch featuring a new 


minum cover and up to five adjustable stops has 


been designed for heavy-duty installations, and application 
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High Capacity Selenium Rectifier Power Units 
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Survey Meter Has Optional Alpha Detector 


eta Gamma Survey Meter with an optional 
tection and many new design features, 
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Division of Stewart-Warner Corporation 


4545 Fullerton Avenue, Chicago 339, Illinois 
275 Warren Street. Bridgeport. Connecticut 











NEW ALL-METL 
BARRYMOUNTS 
for Unusual Airborne 
ipplications 


- 
te * 


These new Barrymounts provide the 
aircraft and electronic engineer with 
a vibration isolator glesigned to meet 
the unusual temperature and envi- 
ronmental conditiens encountered in 
high-altitude, high-speed flight. Em- 
ploying no organic materials, these 
mountings are not subject to tem- 
perature influences that may affect 
the performance of other mountings. 

ALL-METL Barrymounts offer a 
wide load range with uniform per- 
formance. They have a natural fre- 
quency of about 72 cycles per second, 
with low horizontal stiffness for maxi- 
mum isolation of horizontal vibration. 
Transmissibility at resonance is only 
4'2. There is no snubber contact nor 
resonance carry-over when ALL- 
METL Barrymounts are vibrated at 
government-specified amplitudes. 

These mountings are designed espe- 
cially for unusual military condi- 
tions. They meet the vibration re- 
quirement of JAN-C-172A, MIL-E- 
5272 (USAF), and MIL-T-5422 
(BuAer). For details of sizes, ranges, 
and construction of unit mounts and 
using ALL-METL §Barry- 


mounts, see catalog 509. 


FREE CATALOGS 


@ 502-Air-damped Barrymounts for 
aircraft service; also mounting 
bases and instrument mountings 
509 — ALL-METL Barrymounts and 


mounting bases for unusual air- 


bases 


borne applications 

504 — Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses 

607 — How to cut maintenance 
costs by using Barrymounts with 
punch presses. 











TION NEWS 


ee ee 
*“RUGGEDIZED” 
BARRYMOUNTS AND 
MOUNTING BASES 
Now Available to Meet Shock 
Requirements of AN-E-19 


Barry vibration isolators and 
mounting bases are now available 
in “ruggedized” construction, to with- 
stand the severe shocks of arrested 
landings in aircraft carrier service 
and of crash landings. These units 
are tested to meet the shock-test re- 
quirements of Specification AN-E-19, 
for the equipment sizes listed in 


JAN-C-172A. 
a 


| 
Boo 
y 


he 


‘“‘Ruggedized’’ Barrymounts are 
available in both the air-damped type 
and the ALL-METL type. - Air- 
damped Type 770R covers load ranges 
between % Ib. and 9 lbs. Air-damped 
Type 780R covers load ranges be- 
tween 4 lbs. and 35 lbs. ALL-METL 
Type 6600R covers load ranges be- 
tween 4 lbs. and 35 lbs. Type M-112R 
covers ranges between 2.and 10 Ibs. 


‘“‘Ruggedized’’ mounting bases, 
equipped with Barrymounts of the 
above types, are available in stand- 
ard JAN sizes (JAN-C-172A) and 
in special sizes to meet customers’ 
requirements. A conspicuous advan- 
tage of these “ruggedized” Barry 
bases is the gain in strength of the 
base framework itself — beyond JAN 
requirements — achieved with very 
little increase in weight for loads 
up to 60 lbs. by design modification 
of standard JAN bases. For greater 
loads, the “ruggedized” Barry bases 
are of stainless steel instead of 
aluminum. Write for data sheet. 
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Newelabel Dispenser _ 
\B ” seg 


\ 
Bodine Type 
NSE-11R Speed 


Reducer Motor 
The Avery Adhesive Label Corp. needed a motor 
that would provide stable operation over a wide 
speed range and varying loads...on a stop and go 
basis through rheostat control...for their new Kum- 
Kleen Label Dispenser. Labels were to be fed 
through the dispenser at a rate that varied from 
6 to 150 lineal inches per minute. Even when operat- 


ing at sts lowest speed, the machine would be re- 


quired %o stop and start, yet accelerate quickly and 


accurately. 

Working as a team, Bodine’s local representative 
and factory engineers developed a special motor 
winding and control circuit that not only met all 
customer requirements, but was capable of start and 
stop operation, without stalling, at speeds as low 
as | to 2 lineal inches per minute 

Why not let Bodine know-how provide you with 
motors best suited to your particular application? 
Nearly half a century of experience insures satis 


faction. Ic will pay you to consult Bodine engineers 


BODINE ELECTRIC COMPANY 
2260 WESY OHIO STREET © CHICAGO 12, ILLINOIS 








DISTRICT AGENTS 


BUFFAL® 3, N. Y. DETROIT 1, MICHIGAN 
Ellico™ Squere—S. E. Shea 4464 Coss Ave.—C. D. Miller NEW YORK 18, N. Y 


55 West 42nd St.—H. C. Meyorga 
CAMBRIDGE 39, MASS KANSAS CITY 6, MISSOURI 
686 Messochusetts Ave. —W A. Black 903 McGee Street—T. Pelinvounter ROCHESTER 4, N. Y. 


825 Commerce Bidg.—S. E. Shea 
CLEVELAND 3, OHIO LOS ANGELES 13, CALIF 
4590 Eyclid Ave.—W. R. Uffelmon 411 Se. Wall St.—H. M. Hell SAN FRANCISCO 3, CALIF 


995 Market St.—J. F. Cady 
MINNEAPOLIS 15, MINNESOTA 
712 Sixth Ave., $0.—A. C. Jacobson 
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New Parts and Materials continued 


a WELL-CAST ia seu @ BBs 
lightweight 
= f __WEIGHT: magnesium 
$34p- af | \\ ied or aluminum 4250 
p casting is 
030 h 55” your ready 
oes a\ answer 


Midvet Relays Are 


Vibration Tested 
4) Years’ experience producing 
quality lightweight castings for 
the aircraft, textile, pneumatic 
tool, automotive, domestic ap- 
pliance, and other diversified in- 
dustries everywhere. 





Well-Made Wood and Metal Patterns 
Ampco Bronze Castings 


Propuctr ENGINEERIN¢ 





Prooucr ENGINEERIN 


FOR THE DESIGNER 


The drying out of gaskets in meters stored for even short 
periods is a common trouble. It is costly, too! 

The makers of Neptune Compact Meters for tank 
trucks licked this problem with Linear “O” Rings 
e‘iminated the need for disassembling and re-assembling 
meters before they could be put into service. Exhaustive 
tests showed that no leaks occur even well beyond 
s‘andard test pressures. And years of service on the 
jeb confirmed test results 

This is another example of what can be accomplished 
with Linear “O” Rings in advanced engineering and 
cesign. The substitution of Linear “‘O” Rings for con- 
ventional compression gaskets in Neptune Meters pro- 
vided a perfect seal with metal-to-metal contact between 
flanges. This means an end to the need for periodic 


so 
rurscin 


“ws aeeve SCY ty 


NEERE D 


LINEAR 


checking and tightening of bolts less down-time and 


repair expenses due to gasket failure simplified and 
much less expensive inspection procedures. Many a 
sealing problem becomes no problem at all when Linear 

“O” Rings replace conventional gaskets! 
Linear “O” Rings are compounded of natural or 
synthetic rubber, fluorethylene polymers, and “‘Silastics”’ 
are molded in a complete range of J.1.C. and A.N 
standard sizes, as well as hundreds of non-standard 
sizes and special shapes. Precision molded under rigid 
laboratory control, ‘Linear ““O"’ Rings may be depended 

upon for continuous and lasting service 
It will pay you to consult Linear during the design 


stages of your sealing applications 


PACKINGS" 


LINEATTC 
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Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 
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NICHOLSON MAKES 


Freeze-Proof Steam Traps 
P for Every Plant Use 


Because they drain completely when cold, these four types of Nichol- 
son steam traps are positively freeze-proof. Can be freely installed 
outdoors. Universally recommended for use in lines which need not 
be in continuous use during cold weather, 

because they are freeze-proof and be- 

cause their 2 to 6 times average drainage 

capacity results in minimum heat-up time. 

The non-air 

binding feature 

of Nicholson 

traps olso nota- 

bly facilitates 

heat transfer in 

severe weather. : . BULLE ’IN 
Sizes 44" to 2”; ; 450 
pressures to 225 TYPE AHV TYPE AU 


Ibs. 200 OREGON ST., WILKES-BARRE, PA 


Ui NICHOLSON 


TRAPS -VALVES - FLOATS 

















right out of 
the catalog 


ERS RSS 
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If your product calls for any of these roller chain 
sprockets as diagramed, the new Sewall Stock 
Sprocket Catalog can save you time and money. 
May we send you a copy? 

Sewall sales engineers will welcome 

your inquiry on any type of custom- 

built cut tooth gears... racks... 

all types of sprockets. St. Pevi 


SERVICE OFFICES IN ST. PAUL AND CHICAGO yong 





~, 


{. B. SEWALL MANUFACTURING CO 
696 Glendale St. + St. Paul 4, Minnesota 
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ts rated at 5 m are also avail 

The relays are available with 

octal base, sealed or unsealed snaf on 

1 covers, and hermetically sealed 

containers. Also equipped with the 

modified type AN 3106-20-27P sealed 
onnector 

On the open 


are varnished 


typ the coils 
mpr 

high humidity condit 

rts are treated to pas 

The contact arms are rivet assembled, 


with a contact pressut ing under 


pa 


the rivet head to assure good contact 
at all times. Standard pile-ups are 2 
form C and 4 form C. Other contact 
arrangements not exceeding a total of 
12 springs are available. The longest 
relay, that with the sealed connector 
is 34 in. high 

Siena 

154 


Reducer Fitting Joins 
Different Sized Tubing 


ing. Assembling is as follows: the 
tubing is inserted into the reducer, and 
one and one quarter turns are applied 
to the reducer nut to complete the first 
assembly. The reducer is next inserted 
into the fitting and one and one 
quarter turns are applied to complete 
the assembly. In this manner the in 
strumentation and process piping lines 
may be reduced to the required diam 
eter both on the run and on the branch 
The completed fitting is said to be 
torque-free and leakproof 

The reducer fittings are available in 
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Exact precision alignment is secured 
with sleeve bearings more readily than 
with any other type. Bunting Cast Bronze 

Bearings pressed into the housing 

and bored in line assure the utmost 
in precision alignment. When alignment 

is one of your problems utilize this 
outstanding advantage and consult 
the Bunting Engineers whose experience 
is at your disposal. The Bunting Brass 

& Bronze Company, Toledo 9, Ohio. 
Branches in Principal Cities. 


™ 
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IT GOT TAKEN 
FOR A RIDE 


and liked it! 


This Ward Leonard Vitrohm bracket terminal resistor 
was installed in the fluorescent lighting system of the new 
subway cars for three important reasons 

First, it could withstand the wear and tear of constant 
vibration and shock of starts and stops 

Secondly, it could be installed faster and easier in very 
limited space 

In the third place, although these resistors last indefinite- 
ly, they must be readily replaceable in case of accidental 
damage. 

These subway cars run on 600 volt D. C. The builder pro- 
vided pre-wired terminal studs. By using a bracket terminal 
resistor it was possible to combine mounting and electrical 
connection in one simple, fast installation. 

That's Ward Leonard ‘‘result-engineering”—problems 
turned into perfect performance by the proper selection or 
adaption of electric controls. Write for Vitrohm Resistor 
Catalog, Ward Leonard Electric Co., 63 South Street, Mount 
Vernon, N. Y. Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
BR alo E npincvred Contos Since 1892 | 
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New Parts and Materials continued 
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the transconductan 
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The seated heig 
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Boil-Proof Glue Offers 


Saving in Resorcin 


1,000 Psi Pneumatic 
Check Valve 


eee A-C or D-C¢ eee multi-pole 
construction ...many more uses 


Now you can get fast, positive, consistent operation on 
a wide range of load and control circuits... from the finest 
design of solenoid contactor on the market. 

This new Size O a-c contactor brings Ward Leonard's 
line of solenoid contactors into the 15 ampere range. And 
it comes with as many as 5 poles. Double-break silver 
contacts may be interchanged to form normally-open or 
normally-closed contacts as desired. 

Operating coils are interchangeable with Size 1 con- 
tactor coils. Available also with d-c “power plants”. 

Write for Bulletin 4458. WARD LEONARD ELECTRIC 
co., 63 South Street, Mount Vernon, N.Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
BR eeal0- EE xyincored Contiols Since (892 


RESISTORS « RHEDSTATS « RELAYS + CONTROL DEVICES 
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] 
New, Spe ial 


developed for han 


lil ; 
relubpricatio 
tools il essentially special 


rs for use bearings having 





Silicone rubber is a solution to problems involving rubbery I 
properties at abnormally high and low operating temperatures and the other f 
Under these conditions it performs successfully beyond the scope of hese tools 
any known rubber or rubber-like materials, and meets the require- ling bearings i 
ments of extreme temperature applications in the aviation, automo- hel; it 
tive, electrical, refrigeration and original equipment manufacturing 
industries. 


At extreme temperatures —100°F to +500°F Silicone rubber 
parts remain resilient, with improved compression set. General . . 
qualities include; excellent eae after long exposure to ultra- I urge Meter Formed 
violet rays, prolonged weathering, tungus growth, many oils and a Of Acrylic Plastic 
variety of chemicals; excellent dielectric properties, and water d 
repellency; stain'ess; odorless; bonds to metal. A plastic purge mete 
packing glands and glass 
Seals, gaskets, O-rings, pack- a a ; 
ings, diaphragms and numerous pinta commartions tatam tas 
parts can be produced from Par ogir 
Silicone stocks. 


PROCESS COMPANY =e Rubber Handbook 


ew Gabbard, Mots. ¥. S.A. : sent on request 


een developed with the t 


acrylic plasti Flow 
" 


made with a flow 


mite purge 1 
sizes with a range of 
per hr of water an 
i 
ated by the 
in the metering ¢ 
standard models 
4 <e ~ itly available 
re high a 


Address all communications to 768 Belleville Ave., New Bedford, Mass. waieed. The model R tT 
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CHASE BRASS AND COPPER WIRE 


has the fine temper that makes better wire products 


You can, quite literally, bend Chase brass But no matter which Chase wire is used 
copper and bronze wire to your will be you can be sure that it will have accurate 
cause it has precisely adjusted temper, ex dimensions, true roundness, freedom from 
cellent ductility and great tensile strength physical defects, beauttul uniformity of 


surla texture and color 
For coining or embossing, heading and ee ese 


extruding, heading and drilling, making of Write for FREE booklet—"Chase Cold 
rivets, screws, springs you'll find a just Heading Extruded Brass and Copper 
right Chase wire. It comes in six stand Alloy Wire” giving physical and fabrica 
ard annealed and eight standard drawn tion properties, applications, weights px 


tempers 1000 feet and feet per Ib 


Aibanyt eveand hae New York 
d Atianta t Ph adenine 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION soo . Batt more wauhee P tsar eh 


Chase P: BRASS & COPPER 


Prov dence 
Rochester! 


ous 
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FIN CUM AIO * \ 
OTEBOOK fam 


HEATING 
SYSTEMS 


Compound for 


MARMAN - | | Barrel Finishing Metals 
V-Bands and integral welded flanges j Pea Purpose chemical 
simplify duct coupling on Globemaster 





An ideal arrangement for coupling iris control 
valve in by-pass heating duct of the Douglas C-124 
Globemaster II is achieved with a standard Marman 
V-Band Coupling and integral welded flanges. This 
is but one example of many diversified applications 
where standard Marman couplings and flanges pro- 
vide the right combination of strength, light weight 
and positive seal, plus production and maintenance 
advantages of the patented “Quick Coupler Latch.” 


ind Weight with Marman 


FOR INFORMATION, WRITE DEPT. E-12 


y MARMAN 


3940 Ww. FLORENCE AVE 
INGLEWOOD, CALIFORNIA 


Ss 


iN. 
# 


.) 


—~ 


ANDARD CLAMPS FoR SPECIAL APPLICATIONS‘ 








“* BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


MINIMUM VOLTAGE DROP - 


» Moisture proof 

@ Pressure Tight 

e Radio Quiet 

@ Single-piece Inserts 
Vibration proof 
Light Weight 


High Insulation 
Resistance 


Easy Assembly 
and Disassembly 


Fewer Parts than 
any otherConnector 


® No additional 
solder required 


Bendix. 
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Che ability to carry maximum currents with 
only a minimum voltage drop is an out- 
standing characteristic of Bendix Scinflex 
Electrical Connectors. This important fea- 
ture is only a part of the story of Bendix 
success in the electrical connector field. The 
use of Scinflex dielectric material, an exclu- 
sive Bendix development of outstanding 
stability, increases resistance to flash over 
and creepage. In temperature extremes, 
from 67°F. to +275°F. performance is 
remarkable. Dielectric strength is never less 
than 300 volts per mil. All in all, no other 
electrical connector combines as many 
important exclusive features as you will find 
in Bendix Scinflex connectors. For higher 
efhciency in your electrical connectors be 
sure to specify Bendix Scinflex. Our sales 
department will gladly furnish additional 
information on request 
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SHELL 

High strength aluminum alley 

High resistance te corro- 
sion . with surface finish 

CONTACTS 

High current capacity low 
voltage drep 
SCINFLEX ONE-PIECE INSERT 
High dielectric strength 
High insulation resistance 





New Parts and Materials conunued 


HICHER EFFICIENCY 280% 


the barrel 
The illustration shows a 


with light aircraft oils or heavy industrial oils after view of a bronze casting d 


and finished with the compound 


are economy 


1 
olor 


Glass Cloth W rapped 
Pipe Joint 
Duro-Joint 


oint tor Hay 


DENISON | The Duro-Join 


without the use of heat 


Pete wree High-Pressure, High-Volume — isi cguipmenr. The joints we 


PUMPS for All Circuit Needs to 5000 psi = 1 pulsating ae tans eae 


hey were then Ace 


' 
pli 
lb steam pressure and wh 
Here's high-pressure, high-volume efficiency on a wide range of ee id pe 
" . e pressure was released and the 
ruggedly built pumps. They feature complete hydraulic balance t ; 
mS nmersed in water at 60 
that eliminates the use of thrust bearings simplified con — . , 
struction that requires fewer parts exclusive axial piston 
design that assures longer, maintenance-free service, and many 


other advantages 


Denison HydrOILic Pumps include constant-volume and var 
iable-volume types for all circuit requirements up to 5000 psi, 
with volume delivery capacities ranging from 2 to 35 gpm 


Variable-volume types are available with stem, handwheel, or Lead-Free Aluminum 
compensator control. A choice of face, flange or foot mountings Solder Rod 


is offered on all of these pumps 


Increasing demands for modern high-pressure systems, and A new f il f ld 


nu \ 


the resulting need for compact hydraulic units built to withstand rod that melts at 400 F and flows at 


long, hard high-pressure operation, have led to the wide prefer F, can be applied with ordi 


ence for Denison Pumps dering irons, < rive performan 


lary 
' 
sol 
The tougher the job, the quicker you discover the advantages equal t aan igner m Ag point 
of Denison HydrOlLic Pumps, developed through 25 years of 
experience in designing and building oil-hydraulic equipment 
exclusively. Put these advantages to work in your hydraulic cir- 
cults for either intermittent or continuous service 
r ne-l 
, ron a ca 
Write today for full details on pumps to fit your needs a, a 
applied by any indirect 
PI 
nethod. It is used with No 


The DENISON Engineering Co., 1157 Dublin Rood, Columbus 16, Ohio 37 Brazaloy Flux made by this con 


pany. Properly applied, it will with 
stand pressures of 1,000 ps No. 37 
is for work on all types of aluminum 
except 24ST and also for work on 
aluminum to dissimilar metals. In 


wide application on electric and neon 


signs, television and radio chassis 
lighting fixtures and electronic equip- 
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New Parts and Materials continued 


eect" IYICKACED POWER 
in pressure capacities from 400 to 5000 psi 


Adhesive Backed 
Felt Tape 


New Line of DENISON 


Attenuator Switche 
r Switches tnOll ics 


Highest Efficiency on Every Type of Circuit 
in one- and two-pole 

ip to 6V contact positions You get extra ruggedness and efficiency plus lowest operating 
ith rotations ranging from 144 costs when you select Denison HydrOILic Pumping Units. Built 
360 deg. Average resistance of in 37 different models, they meet any circuit need that calls for 
alloy contacts of 0.003 ohms a pressure capacity of from 400 to 5000 psi for constant 
ned throughout a life of up or ‘variable volume operation with volume contro! by hand 
nillion operations. Typical wheel, stem or pressure compensation volume deliveries 
1 amp at 25 v; 3 amp at from two to 35 gpm. Capacities of the oil reservoirs range from 

p at 11 16 to 165 gallons 


One of the big reasons for the fine performance records of 
these high-pressure, high-volume pumping units is that they are 
built around the famous HydrOILic axial piston pumps, described 
on the opposite page. These hydraulitally balanced pumps have 
shown exceptionally high volumetric efficiencies in repeated tests 
made at operating pressures up to $000 ps 


All of the new attenuator switches 
obtainable with or without detent 
anism. All have silver alloy con 
wiper arms and colle tor rings 
ye ganged by using a 


lost types car 


} 
I 
are switch plate slightly larger on 


Single-panel mounting of motor, pump, relief valve, gauges 
and controls permits quick, easy, low cost maintenance and 
adds to compact assembly that simplifies circuit arrangements 


side than the specified diameter of 


the standard round plat 


S Mie. ¢ lingdale, Pa All larger series units are of horizontal design, and mect JI¢ 
standards 
: . . You get the benefits of proved performance backed by 25 
Electric Etcher Marks years of specialized experience in building oil-hydraulic equip 
15 Pieces at One Time ment, when you power your circuits with Denison HydrOILic 
Pumping Units! Write for further information 
A new “javelin” type etcher handles 
ip to 15 work pieces at one time, etch- The DENISON Engineering Co., 1157 Dublin Rood, Columbus 16, Ohio 
ng on hard or soft metals, flat or : 
curved surfaces, with identifying num- 


ers, names, trademarks or designs 
Tools, gages, parts for automobiles, 
ulrcraft, engines, and machinery, as 


vell as cutlery and other consumer mer 


chandise may be marked p U nf Pp | Nt G U | T 
The marking is produced by means 
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New Parts and Materials continued 


Microcast 


assures performance 
SAVES Machine tools, Man power 


Performance-Proved Solution 
to Many Defense Problems 


THE MICROCAST PROCESS of precision 
casting provides the rapid, completely sat 
isfactory answer to many of today’s pro 
duction-for-mobilization problems. Micro- 
castings mean substantial Savings in criti 
cal materials and man power. Tooling is 
simplified and inexpensive, with tool 
breakage eliminated. Today, too, there's 
a wider design latitude and alloy choice 
with Microcastings than ever ... thanks to 
the performance-proved experience of 
World War I and ever since 


Microcast nozzle partitions in a Tachometer H is 


diaphragm assembly on 
Range to 30,000 Rpm 


General Electric J-47 jet engine 


Called the Dr. Horn 


Virtually every leading jet aircraft engine 
manufacturer uses Microcast power blad 
ing. Design engineers of these revolution 
ary power plants know Microcasting s 
oucstanding advantages features that 
may well fit into your present production 
program. Better write today for full info 


mon 


’ 224 East 39th St.. New York 16, New York 
MICROCAST ~) A 71S East 69th Place, Chicago 37, Illinois 
° ce ginated y 


tional, linear, and peripheral speeds 


ena! Laborator:es 


for the product f stin f " reoar rh ¢ tat 
or the production of castings © . ‘ gardless of the direction of rotation 


ntricate design using the high ; . 
melting point alloys where su ~ 3 Using a revolving pendulum as the 


face smoothness and dimensional 


isuring mechanism, the unit will 


uniformity are mandatory e 


ng little or no machining f. r L ; ’ <1 perate equally well in a vertical, hori 


zontal or slanting position 
Jan ( 


1y ae FF d hia Pa 
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A MESSAGE TO AMERICAN 


INDUSTRY 


ONE OF A SERIES 


Our Defense Program 
Faces a Crisis 





A major crisis will soon confront our defense 
program. 


It is not a crisis in raw materials. To find 
enough materials, from steel to cobalt, for de- 
fense production is a serious problem, But it 


is one that is being solved. 


It is not a crisis in manpower. Shortages of 
workers with special! skills hamper production, 


but these shortages are being relieved, slowly. 


It is not a crisis in manufacturing capacity. 
American industry's record-breaking expan- 
sion is, with very few exceptions, keeping 


abreast of defense needs 


The coming crisis will be one of finance. It 
will rise from our failure to provide the means 
to PAY FOR the defense program we now have 


under way. 


A $15 Billion Deficit? 


Congress has approved a defense program 
which is scheduled to raise total federal spend- 
ing in the year from June, 1952, to June, 1953, 
to somewhere between $85 and $90 billion. 
Additional appropriations for more air power 
and atomic development, which are now pro- 
posed, would add several billion dollars. 


But Congress has not approved a tax plan 
to match such spending. With the new levies 


enacted in this session, tax collections during 
the 1952-53 fiscal year are estimated to fall 
somewhere between $70 and $75 billion. That 
would be roughly $15 billion short of balancing 
the budget. If the defense program is expanded, 


the deficit will be that much greater. 


We have not yet felt the impact of the crisis 
that would accompany a federal deficit of this 
magnitude, Federal tax collections currently 
are big enough to balance federal expenditures 
But the defense program is scheduled to boost 
the annual rate of federal expenditures $25 


billion in the next year. 


To Meet the Crisis 


By January the crisis will be clearly in sight 


Then the President will present his budget 
After that, Congress must act to close the broad 
gap between government income and govern- 
ment spending. If it fails to do that, the whole 
defense program will be menaced by weakness 
’ 


in its financial foundations. That weakness 


might well take the form of another destructive 


wave of inflation. 


We have three ways to meet this crisis. 
The best approach, of course, is to cut unes- 


sential expenditures. That can make a real dent 


in the deficit. The second is to collect more 














taxes. The third, and by all odds the most dan- 
gerous, is to have the federal government meet 
its deficit by going deeper into debt. Borrow- 
ing, which might feed inflation, can easily lead 
to disaster. 


Near Income Tax Limits 


It will not be possible to raise taxes to meet 
the deficit merely by increasing further the 
rates on corporations and on persons in the 
upper income brackets. Congress has about 
scraped the bottom of that barrel. 


The Senate Finance Committee said as much 
in reporting this year’s tax bill. The Commit- 
tee reported that it had “serious doubts as to 
the feasibility of raising any substantial addi- 
tional amounts of revenue from income tax 
sources.” The Committee observed that recent 
tax legislation brings the burdens of most cor- 
porate and individual income taxpayers close 
to the World War II peaks, and actually carries 
the rates paid by many taxpayers above those 


peaks, 


Our ramshackle federal tax system must be 
thoroughly overhauled in order to broaden the 
tax base if it is to produce more revenue 


without doing much more harm than good. 


The shocking fact is that no one seems ready 
to act along any line that might enable us to 
surmount the crisis. 


That fact of itself aggravates the coming 
crisis. And next year’s presidential election 
doesn’t make it any easier to move effectively. 
3oth parties will shrink even more than nor- 
mally from backing any program that might 


irritate any considerable number of voters. 


If we are to meet this crisis on the tax front 


in an orderly way, the technical work should 


be in progress right now. To a large extent it 
is being ignored. 


If we are to enforce the vitally essential pro- 
gram of government economy, there is the 
same urgent need to get under way the spade 


work that is required. 


And if—as a last miserable expedient — we 
decide to let the federal government drift 
deeper into debt, it must have a well-developed 
program of borrowing from individuals and 
other investors, such as insurance companies, 
rather than from the commercial banks. Bor- 
rowing from commercial banks might speedily 
translate the deficit into more and more price 
inflation. No adequate program of borrowing 


from savings is now in sight, 


Now Is the Time 


It is possible, of course, that international 
relations may improve sufficiently to make it 
safe for us to slow down the rearmament 
program. If that should happen, the fiscal crisis 
would not be so critical. But that kind of good 


fortune has been notably absent in recent years. 


Lenin, patron saint of Communism, is 
quoted to the effect that to destroy a political 
and social system such as ours “you must 
debauch its money.” 


We shall set democracy to digging its own 
grave if, through our preoccupation with poli- 
tics during the presidential campaign, we pave 
the way for further debauchery of our money 


If we really want to avert that disaster, now 


is the time for us to get going. 


Once the crisis is full upon us, it will be too 
late. 
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cutaway views of several types Covers 
pillow blocks, take-up type, cartridge 
blocks, flanged blocks, and bearing hanger 
blocks Has complete specifications as t« 
size, types of fits, speed possible, weight, 
and loads possible. Contains curves and 
trigonometric functions. 


(19) PROPERTIES OF GLASS—Corning 
Glass Works Bulletin B-83, 14 pp. Com- 
plete data on 28 types of glasses used, in- 
cluding facts on mechanical properties, 
thermal! stresses, heat transmission, elec- 
rical properties, corrosion resistance, and 
viscosity data. Curves are given for each 
subject 


(20) RESISTOR®S 
Ohmite Mfg. Co 
on stock resistors 


AND RHEOSTATS— 
Catalog 40, 96 pp. Data 
of the vitreous enameled 
all porcelain type together with mount- 
ings. Specifications on precision, and 
radio frequency resistors, radio frequency 
chokes, and audio frequency attenuators 
Also covers all types of rheostats and 
cages. Completely illustrated with draw- 
ings, photos and curves. 


(21) CONDUIT AND CABLE 
he Thomas & Betts Co., Inc. Bulletin 
, 64 pp. llustrations and specifications 
of cable and conduit fittings for all types 
of raceways Included are bushings, el- 
bows, pipe straps, conduit supports, con- 
nectors and couplings for all types of 
conduit and cable, junction boxes, and 
others. Bolt and screw sizes tabulated. 
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DoAll Co Catalog 51-821, 8 pp 
trations of dimakers files, machines 
the needle file, and the riffier files 
are completely described as to 
shapes and the number of the cut. 


(23) ROTAMETERS—Brooks 
Co. Bulletin 110. A line of rotameters 
designed to meet most purge meter re- 
quirements from the Mite small flow 
dicator of liquids or gases to the high ca- 
pacity units. Also covers high pressure 
meters, and research and test kit models 
used in industry. 


Rotameter 


(24) FABRIC PACKINGS - 

Manhattan, Inc. Bulletin, 4 pp 
of asbestos fabric packings is 
with fllustrations of each In 

service recommendations, sizes avaiiable 
and packaging specifications for high 
pressure rubber back, rubber core, and 
dual edge packings 


Raybestos- 
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gon Process, Inc. Booklet, 8 pp. Data on 
Anchorite 100, a paint anchoring, or 
rosion resistant phosphate treatment f 

metals Describes causes of paint fail 
ure, and prevention. Discusses met i 
of application, and 100 possible appli 
cations 
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(26) UNIVERSAL JOINTS—Blood Br 
Machine Co Catalog 51, 90 pp ll 
trations of all universal joints made 

s company, with applications for eact 
Contains engineering drawings, cutaway 
views with all recommended sizes f 
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Completely illustrated 
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eortct KAYO ON a weston 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4” BORE TO 120” OUTSIDE DIAMETER 


Spicer 


Needle - Bearing 
P.T.0. JOINTS 


Mie. D » af Pics 


ol 


acision needle rollers by KAVDON 


most compact, high-capacity anti-friction bearing possible 


Small, compact, ruggedly built, with high Billions of these needle rollers, in stand 
capacity for both continuous and intermit- ard 1/16" to 5 16 


diameters, are in use in 
tent service, Spicer Needle Bearing Power 1utomatic and conventional automotive 
Inake-off Joints meet all power-take-ofl transmissions, 


universal joints, clutches, 
needs dependably and economically 


steering gears and precision assemblies in 

As in many other applications, KAYDON many types of machinery. Used between 
precision needle rollers prove they provide hardened shafts and hardened bores of 
the most compact, high-capacity anti-fric- housings or gears, they eliminate need for 
tion bearing possible ... at low cost. You bearing races . and therefore require no 
get the benefit of economy in addition to more space than so-« alled plain or “solid 
highest pe rformance-proved quality, in bearings.” 


small or large quantities, When vou design for needle roller use. 


contact KAYDON of Muskegon 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller © Taper Roller ¢ Ball Radial ¢ Ball Thrust 
® Roller Radial ¢ Roller Thrust ¢ Bi-Angular Bearings 
THE ENGINEERIN G cORP. 
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MEETINGS 


December 15 


WRIGHT BROTHERS’ LECTURI 
U. S. Chamber of Commerce Audi 
torium, Washington, D. ¢ 


December 26-31 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE—Annual 
Meeting, Philadelphia, Penna 


January 14-17 


PLANT MAINTENANCE CONFER 
ENCE & SHow—Convention Hall 
Philadelphia, Penna 

I 


January 14-18 


SocieTy OF AUTOMOTIVE ENGI 
NEERS—Annual Meeting, Headquar 
ters at Book Cadillac Hotel, Detroit 
Mich 


January 16-18 


SocieETY OF PLastTics ENGINEERS 
IN« Eighth Annual National Tech 
nical Conference, Edgewater Beach 


Hotel, Chicago, Ill 
January 28-February 1 


INSTITUTE OF AERONAUTICAL Sci 
ENCES—20th Annual Meeting, Astor 
Hotel, New York 


January 30-31 

CasTER & FLOOR TRUCK MANIt 
FACTURERS ASSOCIATION—W ardman 
Park Hotel, Washington, D. ¢ 
March 3-6 

INSTITUTE OF RADIO ENGINEERS 
Waldorf-Astoria Hotel and Grand 
Central Palace, N. Y 
March 11-14 

SOCIETY OF THE PLAstTics INDUS 
rRY—Fifth Nationa! Plastics Exposi 
tion, Convention Hall, Philadelphia 


March 17-19 


AMERICAN SociETY OF TooL EN 
GINEERS—1952 Industrial Exposition 
International Amphith iter, Chicago 


March 18-19 


STEEI FOUNDERS SOCIETY OF 
AMERICA—-Edgewater Beach Hotel 
Chicago, Ill 
March 21-April 4 


AMERICAN MANAGEMENT ASSOCIA 
TION PACKAGING SHOw—Atlantic 
City, N. J 
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Sans, Souci 


Ad Libbing By The Editor 


~~ CO 


As one of the first in the industry to use 
Plaskon Alkyd, @e have the experience, as well as 
the design and tooling skill, to make the many 
oleh Tolaliolel | Moh MELT ME Lolilel TamuileliellileMmaelulelel ile 
oh Zoli lololl MloMh 1] Mulol Mn At Melillo Mule) fetiilgeltlol mil 
use of a glass-filled Plaskon Alkyd—we can give you 
parts, such as this electric motor rocker ring of 
Muckles Make Mickles : 
exceptionally high impact strength. Just write us, or 
phone, if you wish to discuss the benefits of 
Plaskon Alkyd parts for your product. Or, if 
rol lei Tameel ae oliclil-MelileMsliiclM aiimslalileM acl Mil 12 


for a time-saving conference. No obligation, of course 


When you look for plastic 
' 
mouldings, look first to 
Plastic Research Products, 


\ Urbana, 0. 
\ 


\ 
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Sans “Souct 


continued 


\ 


\ 


In Twin Dise Hydraulic 
couplings, like the one 
used in Yale & Towne's 
""Diesel-Lift,"" the 
“double circuit” 


route 


Yale & Towne selected a Twin Disc 
which the fluid follows 


Hydraulic Coupling to put the power 
to work on its new “Diesel-Lift’” fork 
truck. And here’s why: 
serves to balance the This ‘ 
thrust load, increase 

the capacity for 


any 
given size 


‘double circuit” fluid drive 
eliminates chattering, stalling and 


lugging ... eliminates, too, damaging 
starts and stops—and assures the 
availability of full engine power for 
heavy pulling and steep ran.ip work. 


Cushioned power that hangs on 


velvet glove power that permits the 


engine to work in its most efficient 
range all the time 


these are the 
advantages you get with Twin Disc 
Hydraulic Couplings. And because 
these couplings are of “double cir- 
cuit” design, thrust loads are fully 
balanced, and the coupling occupies 
less diameter per hp. 


Chances are you, too, like Yale & 
Towne, will turn to Twin Disc Hy- 
draulic Couplings for new perform- 


ance characteristics from your equip- 


ment when you learn the complete 
story. Write today 


for Bulletin No 
144-C on fluid drives. No obligation 


thod 
‘ ytonh 
, » + we > "a 
BRANCHES: CLEVELAND » DALLAS + DETROIT - LOS ANGELES - WEWARK + MEW ORLEANS ~ SEATTLE - TULSA apping Big 
. 
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UNBRAKO 


ARE STANDARD ON THIS 
170-TON EXTRUSION PRESS 


Because apse of assembly, strength and neatness were impor- 
tant factor§ in the production of this special oil-operated lead 
extrusion press, “Robertson” specified UNBRAKO Knurled 
Head Cap €crews. 


Why not investigate UNBRAKO for your product? We'll be 
glad to send d&scriptive literature and samples promptly. Write 





on your busines§ letterhead today. 


e 


ee ee ee 


This Robertson Press operctes at the 
unusually high hydraulic pressure of 
6000 p.s.i. Normal pressure found 
in @ press of this kind is 2500 p.s.i 


UNBRAKO 


SOCKET SCREWS 








Sans Souci continued 
$3 ES : 4 % | ; ittine ther ' ning nd 
4 = I 1K ‘I inv wne;©re tap piis ana 


glowering. Finally after a silence that 


wuat ARE YOUR wowiuat | ie” 
weeps FOR A ip hips 


HEAT EXCHANGER rg 
COOLER or CHILLER 


2 2 \? 
pre rye eri 
1 
wor 


wer 


for heating or cooling... 


WATER-HYDRAULIC OILS-LUBRICATING OILS 
COOLANTS + CUTTING OILS - OTHER LIQUIDS 


Our engineering department will gladly assist 
you, just as it has numerous other organizations, 
in design and selection of proper exchanger for 
your particular requirements. 





A heat exchanger specialist from the factory is 
immediately available. Just call Providence, R.I., 
GAspee 1- 2600, wire or write. cog Sa ahs uae tee 
f 1 Dun & Bradst 
nT Tac 


how n 


i the \ Pp 
remely embarrassed. He had m 
ad mistake in judging Big F 
wealth from his appearance. On 


i 


other hand, Big Frank reveal 
shrewdness when he withheld | 
swer until he had figured out 1 
his answer but also the reply h 
expect to get and what he 

to close the matt 

Only too often w 

‘Ss 


ments on the basis 
This holds t 


Design Changes 
the things that is cor 
to the building of 
ssion is the 


1 lot mor 
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New Tool Microhones 


INT 

ERRUPTED BO 

to preci = 
precise tolerances 


Baastic guides stabilize tool as 
abrasives cross keywe?” undercuts, 


ports, reliefs, OF cross holes. 


The guides are forced out radially 
against the surface by the same cone 
(wedge) that applies pressure to the 
abrasives: The plastic wears down 
with the abrasive and keeps the 
abrasive generating a true cylinder 
without injurious over-cutting or 
breaking the edges of the jnterruUp” 


tions im the eurfaces- 


Lands in cast iron hydraulic con- 
trol panel held to 002” for Sizes 
roundness, straightnes® and align 
ment. No lappiné or selective fitting 
of spools is necessary: Holds 758 lbs. 


pressure without leakage OF pinding- 


Write for 
issue of Cros* Hatch 
describing MIC ROHONING —— 
of Interrupted Surfaces- 


5100 SCHOOLCRAFT 
AVENUE 


Dicertes tet 
id Offices 
» 1323S DETR 
Senta Fe Avenve, Los An OIT 4, MICHIGAN 
peles 21, Calif 
° ifornia * 206 
s 


Moin Street 
, Reckfor 
MICRO-MO id, iti 
LD Man 6 cn RE 23) 
George Street, 8r vtocturing Divisi S. Pendleton Av 
ontford, Onter ion, Boston Post R ey 3 Pendleton 
1, oad, Guillferd . Indieno * 
. Comnectic 
jeut * 55 


MICROMA 
TIC HONE CORPORATION 


Py 
RODUCI 
I. NGINEERIN¢ 


Dic 


EMBER 





Sans Souci continued 


1 only three decades ago 


i h 5 eed sons and | 
The Swing . 2 ~ . cw reasons a they lo 


loday the fund of engine: 


is to ng knowledge is vastly greater than 
forty years ago. Secondly 
is bei ng use 1 to 


designs of machines which 


Durakool y i ave been impossible to design 
a dependable | ntort inate ly, the s perior desi 


hnology that is put inte th produ 
s not revealed I > appearance ( 
10 YEAR SWITCH the machine. The gn proportions 
ed avoid vibrations in the natural 
y range are I 
looking at the 
not 


Fatigue Failures 


irs ago the engines on 
failed one aft 2 he other 
inkshafts broke urally an 
igation was made " heck on 
lesign of the rankshaft show¢ j 
was ly the same as the 
other en 


hes 


fail 
pare igine install 
n was interviewe the ca 
the failure was determined 
According to the reports, there was 
i clutch between the engine and th 
propeller. One of the chat hes started 
slipping so the reps ir crew decide 
that the clutches needed stiffer spring 


INEXPENSIVE 
AVAILABLE the natural frequency of the assem 


the operating rpm of the 
course extreme 
hey caused the fatigue 
reap eye of all of the « n 
ich the clutch springs had 
The motto is that it is 
a maintenance crew to 
modify the smallest detail in the mod 
ern highly engineered machine and ex 
perience shows that the design of th 
many elements and members is s 
15 YEARS’ DEPENDABLE ee ee 
PERFORMANCE , say i 1 noise to sega 
SOME TYPICAL APPLICATIONS ei. 


rstand manufacturing requi 
Small Electric Motors the highest grade of talent in engineer 
Aircraft Instruments 


Scales & Weighing Devices design. Many companies alread 
€ s ' ' vi 


SIMPLE DESIGN 
Unfortunately, the heavier springs put 


I 

Thickness Gouges recognize it. Those that expect to stay 
Rollers 1 business will have to understand it 
Flow Controllers 

Pressure Gauges Smallest of 98 different types 





The present shortage of engineers is 
ompelling many companies to give far 


Gyros and sizes- shown to scale | 
‘ more serious thought to the personnel 


Vibration Pickups 


| 
| 
Indicating Thermometers & | in their engineering department. It 
Similor Instruments | 
Pilot Trainers 


takes a lot of stu lying exp rience and 
45 West 45th St ommon sense to be a good 
“~ 
Write today for Catalog No 7 New York 19 ; 1d it Is fe juiring more 
Over 250 types and sites of 
miniature and instrument ball bearings 
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€ 
ert ie 
ALL 


THE HORSEPOWER 


AJAX 


THE COUPLING : 


Coupling Design of 
Far Reaching Importance 
To Plant Economy 


N 
Today's demand for high 
production and continuous ; ; 
operation emphasizes the im- 
portance of using correctly 


designed flexible couplings to 
offset unavoidable shaft mis- 
alignment on direct-con- 
nected machines. With clear- 
ances measured in thou- 


’ 
sandths, protection against : 
expensive damage to. pre- 

cision machines reduces shut- , 

downs and expensive replace- 

ments. ° ; 


Ajax rubber-bushed Flexi- 
ble Couplings have been 
recognized as standard for 30 
years. : : 
They provide positive re- W a W d j 4 fo Wi h 
silient drive. Ajax Couplings or ing and-in-nman t 
are available with rubber or 
Neoprene bushings to suit America’s Leading Manufacturers 
conditions. They are made in 
a wide range of sizes in 


standard, bolt-on, brake drum and Users of Direct-Connected 


and other types, with flanges ; 

made of ferrous and non- 

ferrous metals. Write for Machines for Thirty Years eee 
Bulletin 48. 


AJAX FLEXIBLE COUPLING CO. INC. 


WESTFIELD, NEW YORK 


at \ 
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Pheoll Screws, Bolts, and Nuts are easier to 
start, easier to drive and easier to tighten 
because they're accurately machined and 
threaded. These features cut your assembly 
time and cost. 


uo aneenrmnesnin so sm 


The grain structure and flow of metal ob- 
tained through cold heading and roll thread 
ing increases the structural strength of 
Pheoll Fasteners. Cold working improves 
iding greater 
area of yntact for firmer grip. Greater 
strength reduces possibility of shearing, and 
time lost in subsequent removal and re- 
tapping 


thread bearing surfaces, pr 


E 


Step by step Pheoll inspection, through 
every process of production, assures uniform 
head size and shape; cleanly milled and re 
essed heads, neat chamfering and counter 
nking. All these factors contribute to the 
sality and finish which add materially to 
ir product's final appearance. Write for 
\l’s product literature and price list 





THESE PHEOLL PRODUCTS INCREASE 
YOUR PRODUCTION RATE. Thumb Screws 
Machine Screwst ¢ Wood Screwst @ Sheet 
Metal Screwst © Stove Boltst ¢ Rolled 


Threaded Wires and Studs © Special Rivets 
and Pins e Brass Washers 
1 Furnished in slotted 
ond Phillips Recessed Heod Types > 
<r 


~~ 











re) 
.e ~> 
<< 


© BOLTS © WUTS, 





ENGINEERING 


ABSTRACTS 


Gas Turbine Alloys 


Abstracted from “The Nimonic Series of 
Alloys Their Application to Gas 
Turbine Design”, Publication No. 440A, 
The Mond Nickel Company, London. 

FOLLOWING THE DISCOVERY OF the 
nickel-chromium alloys in 1908, mate 





rials hav een developed capal ie of 
extended life under intermittent heat 
, 

ooling, and of ontinuous 

at high temperatures. These 

alloys, marketed under a variety of 
trade-names but based essentially on 
the 80/20 nickel-chromium solid so 
lution, are largely used for electrical 
Besides the high 


electrical resistivity required for this 


heating purposes 


purpose, these alloys are noteworthy 

for their resistance to oxidation in high 

temperature service and for 

herence, toughness and 

character of the oxide scale formed 

It is from materials of this type 
the Nimonic series of alloys has 

een developed. These alloys, while 

retaining the well-known oxidation 

ind corrosion resistance of the 80/20 


nickel-chromium base alloy, are in 
P } ] ] 
ended for use where only a limited 
umount of creep deformation can be 

tolerated under high stresses at 
vated temperature 
f 


This series of alloys, all of wh 


ire in regular service, has been clos 
linked with the development of 


aircraft gas turbine, both 


f 


for jet 
uir-screw propulsion 


Properties of Materials in 
Relation to Gas Turbine Design 


Service in gas turbines provides the 
most advanced examples of high tem 
perature operation at high stresses 
Conditions are severe and some 
impossible to anticipate, for 
principal components the 


conditions of stress and temper 

ure combined with variable tempera 
ture gradients and vibrational stresses 
which can be estimated only roughly 
Furthermore, adequate oxidation re 
sistance of alloys is essential, for loss 
of metal thickness due to inadequate 
heat-resistance leads to loss of load 
carrying capacity These properties 
are difficult to assess in any but a 
qualitative man-er in the laboratory; 
the suitability of any given material 
has to be proved finally under the spe 


cial conditions of a given service 


e—The main effect of 


Propuct ENGINEERING 


SELF-LUBRICATING 
EXTREMELY DURABLE 
CONSTANT CO-EFFICIENT 
OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 
AS A CURRENT-CARRYING 
BEARING. 


GRAPHITE METALLIZING 
CORPORATION 


1012 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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SAVE ON PARTS AND MATERIALS 





+ 
Kup: < 
vo J 


CUSTOM STEEL PaRTs 


This new Disston guide—sent FREE 
on request —is a “‘must”’ reference book 
for every production-minded cost- 
conscious engineer, designer, and pur- 
chasing man. In 16 fact-packed illus- 
trated pages it gives you the story of 
Disston Custom Steel Parts: what they 
are; how they are made; typical prod- 
ucts; how to order. And, of prime im- 
portance, this book blue-prints the 
facilities of the Disston Custom Parts 
Plant for handling intricate designs, 
exacting tolerances, and special heat 
treating . . . to individual specifications. 
We'll gladly send your copy on request 

write on your letterhead or use 
the coupon. 


r is OF major 


or the design of bl 








1es_ the re " deformation in maa aaa eae ae ae eareaes aaa aa aaa 


HENRY DISSTON & SONS, INC. 


1268 Tacony, Philadelphia 35, Pa., U. S. A. 


(Canadian Factory: Torento 3, Ont.) 


] t ) } ir t 
10ds up to 4 nou is Of 
. t 


conditions 


tions of stress 
luring take-off 
Please send me FREE, without obligation, your 


reference book on Disston Custom Steel Parts 


short portion 
the majority 


NAME 


ADDRESS 

i stress and temperature 
are used. The blade temperature is 
by no means uniform and ts at maxi 


the tip the entril 


CITY STATE 
“al COMPANY 
stress is highest at the root. For tur- 
bines of longer life the conditions 


may not be the same as for aircraft 


TITLE 
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LEA OING MANUFACTURERS BUILD IN THE BIJUR SYSTEM 


Fngineering Abstracts continue: 




















boosts production and cuts maintenance 


Designing an automatic lubricat- 
ing system into a machine doubles 
your prospects for user satisfaction. 


First, maintenance time is con- 
verted into more time for produc- 
tion. A Bijur-lubricated machine 
oils itseM during operation, doing 
away with wasteful down-time for 


lubrication. 


Next, maintenance costs are cut as 


UAB IEAREA, 


ROCHELLE PARK, NEW JERSEY 


256 


effective bearing life is lengthened. 
The Bijur system provides positive 
Meter-Unit control of oil flow at the 
bearings, considerably reducing 
bearing wear. 


When you design that new ma- 
chine, call on the Bijur 

engineer. Meanwhile, for 

further information 

write for “The Travels of 

Modern Lubrication.” 


The correct 
5 oil film 
to each 
© individeol 
bearing 
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of which 


sence of 
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FAWICK CLUTCH ENGINEERING 


Advances in engineering and in operating efficiency are typical of 
Fawick Airflex design developments to provide industry with 
better, simpler pneumatic power transmission 

Written into the operating stories of these superior clutch and 
brake units you will find many advantages that will improve the 
production efficiency of your machines. For instance, the ventilat- 
ing adapter in the Fawick CB Clutch shown above creates forced-air 
circulation through the entire unit for cooler clutch operation under 
all working conditions. 

SPACE SAVING, SELF-ADJUSTMENT, CUSHIONED POosITIVE ACTION, 
and Low MAINTENANCE are additional “‘built-in’’ features of 
FawicK CLUTCHES AND BRAKEs that are continuously benefiting 
thousands of machine operators. 


FAWICK AIRFLEX COMPANY, INC. 


~. mn a 9919 CLINTON ROAD + CLEVELAND 11, OHIO 
imonic , J 


Nimonic 75 . SF 


Nim 


. For further information si 
on Fawick Industrial & 6 x 
a ae Eras Clutch and Brake ‘ VW, 


cea lade Units, write to the Main = 
One letter series are wrought ailoys Office, Cleveland, Ohio, g ~ 
Iwo letter series are casting_alloys for Bulletin ML-22 INDUSTRIAL cL CHES AND BRAKES 
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READERS 
SAY 





(Continued from Page 157) 


A. C. MAGNETIC 
STARTERS 
Line Voltage Type 


«= With Visible Contact 
Overload Relays 


R-B-M Size 0 and | A.C. Magnetic Starters 
have identical overall panel mounting di- 
mensions. All parts, except stationary and 
movable contact assemblies, are common to 
both sizes. 

Ilsco solderless lugs. suitable for #6 maxi- 
mum wire size, are standard. Screw terminals 
are available on special order. Magnet coil 
can be removed without disassembling the 
starter. Stationary and movable contacts 
re placeable without disconnes ting wiring. | ne 
closed: heater element. expanding U-shaped 
bi-metal and snap action contact mechan- 
ism provide dependable, accurate motor overs 


nting w load protec tion. 
inel assemt 
Small overall size. plus indentical mounting 

RIP-FREE. Mar Sigel © 

s standard. Manual-A dimensions for 10 and 15 ampere 2 to 5 pole 

natic Reset available on sp 

rder at noextracha contactors, as well as 

pole conta , : Size 0 and | non-re- 

ked with ove f L« : versing starters, make 
the R-B-M line ex- 
tremely flexible for 
control panel lavout. 


Address Department C12 


DIVISION 
ESSEX WIRE Corp. 


ogansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC ONTROLS 
— FOR AUTOMOTIVE INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 








Maybe the section you want to sub-contract 4 
look like this one but... the same economies will « 


The section illustrated demonstrates our lower cost 


rming and cutting ~ 
to length his specific piece are done in one continuo” 
r nan, you know 
how the saving us rolling 
saves man hour lim te xtra handling of parts, amd 
improves unif 
How 


We have the equipment in your parts by 


the thousands or mil nag elivery schedule, 

Why not try Roll Formed Produ n your next requirement? Send us 

prints or parts for prom; 10tation { you \ i like to know mor 
about us, write for our brochure with the whole storys 
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TWIN CITY CASTINGS 


— CT 
PRODUCTION 
COSTS 


on the 
“ NORRIS MILK 


DISPENSER VALVE 
and CABINET HARDWARE 


re than metal in Twin City 
g Over 30 years of sound, feet-on- 
yund experience has given the Twin 
! Co., the die-making 
‘ know-how that pro 
so often hard to 
world Here San 
re talking about 


ist parts for the popu 
penser that will reduce 
machining method 
initary codes 
ppearance, practical 


were met and held. ¢ 
Norris engineers, an easy 
the valve was devised to 
nt pe rsonnel to handle the 
is full. The Norris Milk 
1 with fly- 
AND production costs dropped. 


rv code 


color 


HERE'S WHAT THIS CAN MEAN TO YOU! 


I'win City’s ability and willingness to 
work with your engineers to cut your final 
production co t its years olf experience 
ind casting know-how can show real 
profits for your company. Write, let 
win City Engineers demonstrate 


sto you 


‘TWIN CITY DIE CASTINGS CO. 


3351 TALMAGE AVE. S.E. - MINNEAPOLIS 14, MINN. 


Readers Say continued 
like Calvin Browr 
s of the ASMI 
FREDERICK S. BLACKALL, JI 
President & Treasurer 
ft-Peis Mie. C 


m pany 


that Mr 


Blackall 


>» SOCIC 
tr professional n ind womer 


lawyers 


community 
rs, journalists 
a 
t-thinking and r 
to the national dangers i 
the situation, they can do far mor 
years ag TI 


Union was the scene of a mass 


seventy-five 


indignant citizens who 
plans to rid New York City 
I'weed Ring. There 

the success of that 

es and 
rineering profession 


Epwin S. BURDELI 
Pre 


tizens ought t 
more dire 
ent 
However 


ipproach wh 


serious omplic ition 


volve to any tect 


} 


steps outside the field of technical 


lifficulties have 


activity. So far, these 


seemed to our Institute to be too serious 


to warrant our becoming involved 


Your editorial will, I am sure, ir 
rest a great many peo; le who have 
»inions On this important though cor 
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Thisis a 


Wrinkle Remover ) 


Not for you, Mrs. Uppington. This little TRIMOUNT fastener 
smooths technical wrinkles . . . the kind that crease a product 
engineer's brow when he’s puzzling over an assembly problem 
trying to cut labor costs and still get lasting, trouble-free 
fastener performance. 


In many applications, TRIMOUNT spring-action fasteners eliminate 
the need for screws, washers and nuts. They snap in and hold tight, 
assure vibration-proof attachment for panels, mats and sheet metal 
assemblies. They are made in a wide range of types and sizes for the 
automobile, aviation, appliance and radio and television industries. 


SHOCK MOUNT 


ey, a 7~ 


=-=- 


“a — 
VV _ 


ie Like the versatile TRIMOUNT, thousands of other 
United-Carr fasteners and allied devices are helping 

m manufacturers all over the United States to speed 
o a ~S production, turn out better products. A few 
™ are illustrated to demonstrate the versatility of 


fs 5 i a United - Carr's design engineering staff. Each tailor 


CONTROL KNOB — — 


made to solve a particular problem for a particular 
manufacturer, they prove conclusively that precision 
need not be sacrificed, even in volume production 


GROUNDING CUP 


Making use of United-Carr's varied experience in 
this specialized field has saved many manufacturers 
ex a great deal of time and trial-and-error experimen- 
{ tation in their own engineering departments. That's 
~ j)\ why, more and more, the leaders in industry are 
at) bringing their fastener problems to United-Carr — 
FIRST IN FASTENERS 
PANEL FASTENER 


snd 
ane 


® WRITE: Department PE for catalog 
data on any of the fasteners illustrated 


UNITED-CARR 


UNITED-CARR FASTENER CORP., Cambridge 42, Mass. 


MAKERS OF FASTENERS 


Propuct ENGINEERING — DecemsBer, 1951 





LONG LIFE 
MOISTURE TIGHT 
a INSULATION 


WITH BI-SEAL 
SELF-BONDING 
POLYETHELENE 
BASE TAPE 


Forms into a solid mass of insula- 
tion and produces moisture tight 
seals by means of a gasketing 
action on all materials. 


CHECK THESE EXCLUSIVE FEATURES: 


Fuses into a non-laminar homogeneous 
mass 

~ Excellent dielectric characteristics 

“ A perfect moisture barrier and corona 
resistant Can be applied at —-30° F 
Prolonged ageing without deterioration 
Will not corrode metals. 
Easy to apply—conforms readily te odd 
contours 


S. 1. C. 212. P. F. .0004 10 m.c 


FEW OF THE MANY BI-SEAL APPLICATIONS 


Torroids Coils Resistors Deflection Yokes 
Antennas 

Electroplating 

cessed diameters 


of lacquers 
End Sealing for Cables 


Electrical Insulation 
sion 


Masking surfaces of external re 
Clean edges eliminate the need 


High Frequency—High Ten 


BI-SEAL is suggested as an underwater sealing 
mechanism both for dielect:ic and hermetic seal 


ing 


SEND TODAY FOR FREE SAMPLE STRIP 





BISHOP MANUFACTURING CORPORATION 
10 Canfield Road, Cedar Grove, N. J 
Please send BI-SEAL Data 


Mr 


Telephone: Verona 8 





. 
esccceceed 
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New 
Spring Loaded 
Catch 


with. concealed spring 


Meets U. S. Signal Corps 
NYel-Valileeiiielary 


} 
tl 


1 
} 


mixe¢ 
ive ilw i\ 
la k ot 
and manager 
engineering pro 
great injustice in having 
tag tied to them 


that tl 


idmit 
in eng 
ed to follow the narrow eng 
ing path rather than broaden |! 
cation and field of activity 
Ot Oo 


not entir 


Irs¢ engineering 
ly made up of engu 


th 


I have a feeling that such org 


ould not be as eftective 
: , a 
1long 


s. I 


n 
\ 
ineers sho 1 


Id not 
I think ev 
Engineering 

> kind 


ryone shou 


eties ipon ¢ 
ve quite elie 
that it would not | 
G. H. S$ 
lk Gea Sha r ( 


This new Corbin Compres- 
sion Spring Draw Pull 
Catch has a concealed 
spring, flush surface, no 
protruding parts. 60 pound 
load at '* inch deflection. 
Withstands 600 pound pull 
test. Overall dimensions 
are 2%. x 1% x %. 

For full details on this 
and other Corbin Draw Pull 
Catches, write or phone; 


CORHIN 


CORBIN 
oF 0-39, py ie elo | 4 
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Advertisement 


Clear Coatings for Zine and 
Steel Stand 800 hours’ Salt 
Spray 


Increased use of zinc die castings 
and of zine-plated steel to replace 
unavailable materials, combined 
with the tight supply of copper, 
nickel and chromium normally used 
for plating zinc, has focused atter 

tion on surface coatings compar 

able to plating in service perform 
ence. Unbiased laboratory tests 
show that at least two of the clear 
finishes in the company’s line with 
stand the exceptionally long period 
of 800 hours’ exposure to salt spray 
and to weatherometer tests 


Effectively protect zine 


These tests demonstrate that 
NULAC Clear Universal Lacquer 
#462 and CODUR Clear Synthetic 
743 provide completely satisfac- 
tory protection on zinc, zine plated 
steel and steel. Even after the un- 
usually severe tests to which these 
finishes were subjected, there was 
no indication whatever either of 
failure of the coating or of dis- 
coloration of the zinc. 





Left) A zinc-plated steel pane! newly coated 
with DULAC 27462 Right) A similar pane! 
ifter 800 hours’ exposure to salt spray, show 
mg no evidence of attack on the finish 


Adaptability to 
Drying Schedules 


While both finishes give the same 
performance, DULAC #462 is ar 
air-drying coating, while CODUR 
Y743 is a baking type. This per- 
mits choice of the correct finish to 
fit into the drying schedules of a 
particular finishing room 


Technical Data Bulletin #110 on 
clear finishes is available from 
Maas & Waldstein Co., 430 River- 
side Avenue, Newark, 1, N J On 
request, M & W Technical Service 
Engineers will discuss specific 
problems 
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SSfalss se . 
74° © simulate copper, 
brass and bronze on products 
like these with 


M&W PLATELUSTRE 


Don’t let critical metals put a needless crimp in your production! 


Take zinc or steel—apply a coating of one of the new PLATE- 
LUSTRE finishes. You wind up with products and parts that 
look sO much like copper, brass and bronze that the eye can 
scarcely tell the difference! 

Whether you have been using now unavailable copper and 
its alloys for making produ ts ol for p lating produc ts, you will 
find these new M & W finishes equally effective in kee ping your 
plant running. There are types for air-drying and baking 
schedules — pick the one that best fits your production 
requirements. 

Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, write for free literature. 


PIONEERS IN PROTECTION 


AVL, CHICAGO 
€O., Tors) VENICE ag ANGELES 34, CAL ar" “=p 
URERS oF INDUSTRIAL FINISHES 
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This sparkling bright finish is the result of 
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get the clear 
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h copper, Iridite Metcote and chrome. Then make 
and tests. Once 
Iridite finishing system you'll never go back to slower, more costly 
buffing for your bright finishing. Start saving m« 
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PGI IKS ...... to create 
POOL ROOM ...... to build 
EQUIPMENT. ... to produce 


For those manufacturers having their 
own press equipment Transue will 


r|\. d gladly quote on die requirements. 
and is equipped 


to handle your stamping TRANSUE g 


problems from design and 


‘ 
engineering to finished W al A M S 


product. 


ee 
Sy Ves 
BratiieT's 5 , : 


DESIGNERS AND MAKERS OF DEEP DRAWN STAMPINGS 


Decemser, 1951 





=  carold age 
q 


“cripple your 


important drawings? 


Not if you put them on Arkwright Tracing Cloth. Arkwright 
Cloth is the best insurance you can get that your drawings 
will never become brittle or opaque with age — never get paper- 


frayed around the edges to spoil your work. 


Arkwright’s extra quality shows right from the start. You 
can re-ink clean, razor-sharp lines on Arkwright Tracing 
Cloth over the heaviest erasures without feathering or “blobbing”. 
And you can get clean, clear blueprints — if you need to— 


for years and years to come. 


All good reasons for you to 
remember: if a drawing is worth 
saving, put it on Arkwright 
Tracing Cloth. Write for samples 
now to Arkwright Finishing 
Co., Industrial Trust Bldg., 
Providence, R. I. 


| j 
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Our Readers Say continued 


assembly required for this plant The 
I is to fit inside a 6 ft wide con 
tank with curved bottom where 

the shredded straw fibres in a che 
cal solution are thoroughly mixed 
fore conveying to the fabrication ma 
chine proper 

This mixer consists of a horizontal 
rotating paddle assembly with 8-6-in 
deep blades set at 45 degree spacing 
of 3 ft 8 in. O.D.; and a battery of 5 
vertical-reciprocating paddles with 30 
degree movement mounted on station 

vertical shafts inside the path of 

rotation of the paddle assembly 

From the above description you wi | 
ippreciate that this is not a standard 
or even similar-to-standard design 
and so far I have not found data on 
any standard line of mixers or agita 
tors which could be adapted to per 
form equivalent service. I would 
gratefully appreciate suggestions from 
any of your readers as to possible 
sources of fabrication or supply of this 
mixer assembly. Also I would be 
happy to supply assembly and com 
ponent part detail drawings to any in 
terested manufacturers of this type of 
equipment for study and possible quo 
tation WARREN J. MACIVER 


Montreal Onebe Canada 


“Circular Nomogram.. .” 
Article Appreciated 
1 [Dé 
In the August issue of PRopuUCT 
ENGINEERING pages 152 through 15¢ 
s the article, “Circular Nomogram 
Theory and Construction Technique 
y | lawase C. Varnum of the Barbe 
Colman Company. We found the ar 
ticle very interesting and informative 
Therefore we are writing 
have any reprints of it available 


to see if 


if so, we would appre jate receiv 
f H. A. DECENZO 
il Ordnance Test Station 


For Details on 
Optical Flat Making 
To the 
Reference nade t an articie in 
the July 1951, issue of PRopuct EN 
GINEERING page 155, entitled ‘Con 
our Mapping of Optical Surfaces with 
ht Waves” 
Additional information on the 
of hard-coated precision optical flats 
is requested. Am I correct in the be 
lief that the hard-coating of a flat in 
creases its accuracy, and that a coated 
lap will show minor differences of 
flatness, but an uncoated one will not ? 
I would also appreciate a list of 
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American Publications 
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cocoon een | 


Totally enclosed . . . ball-bearing. 


Externally ventilated, fan-cooled, 


non-clogging. Dust-proof, splash- 
proof, lini- proof. 


eo 8 @ 6.8 80 


Standard NEMA dimensions. 


Corrosion-resistant ...inside and 


ovt. Specially impregnated to 


ilso enclosit 


Hill Book Compan 
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Help Found In “Control . . . 
Design Changes” Article 
To the Editor 


The 
ing Design Changes 
pages 119-122 of the Sef embe 
PrRopUCT ENGINEERING 
contribution. Ir 


articte 


ssue Of iS 4 
nique 1 my work 
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Our Readers Say continued 


Sand Process Control ea cat tea 
at UNITCAST Baty a goddess 
Gray Mf 


> 


Ceramic Coating 
For High Temperatures 


] 


UNITCAST’S SAND MILLS 


are capable of producing the large 
volume of controlled sands 
necessary to assure the production 
of top quality Unitcastings. 


The new moisture tester pictured in use has an infra- 
red drying lamp. The unit is a completely enclosed 
torsion balance, with dial calibrated directly in per- 
centage of contained moisture. 


Striking evidence of the adequacy of Unitcast’s pro- 
duction equipment backed by continual laboratory 
control. Sands are milled with exacting care and thor- 1 
oughly tested in Unitcast’s completely equipped sand 
and testing laboratory to guarantee the production of 


; for a client who man 
highest quality Unitcastings. 


naterial which he belie much 

A graphic example of the coordination existing be- superior to anything used at the present 
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QUALITY STEEL CASTINGS 
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Give us a chance to offer a ‘cast 
steel” answer for your >arts problem. Our sug 
gestions while your product is in the design stage 
will pay continuous dividends. Write or call to 
day. Unitcast Corperation, Steel Casting Divis 
Toledo 9, Ohio. In Canada: Canadian-U nitcast 
Steel, Ltd., Sherbrooke, Quebec 








UNITCASTINGS ARE FOUNDRY ENGINEERED 
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Clamp-Type, Reusable Coupling 


. 


Positive Grip - 


— 
5 
VV 
(al 
Yes, here’s a hydraulic hose coupling you can 
count on, It has a powerful grip and can be 
used with one- or two-wire braid hose for 


medium or high pressures, or fabric hose. Im- 
pulses can’t shake it loose — yet it’s reusable 


Easily Applied 


... for hydraulic hose, ideal for both emergency field- 
repair service and original equipment application 


again and again, is put on or taken off quickly, 

Because Anchor clamp-type couplings stay 
on the job, outlast the hose, hydraulic sys- 
tems stay dependable, perform the way they 
were designed to perform, 





a 


eo A ET POTN re EE, 


Dependability isn't the only feature of this 
Anchor coupling ... just look at these advantages: 


line< 


Neat installation — made possible by compact 


design of the Anchor clamp and the use of stream- 


1 Anchor adapter unions and related fittings, 


Easy to apply — no special tools needed to attach 


or detach — just two automotive-type wrenches, 


And, it’s unnecessary to strip the cover off the hose. 


service, insert stem machined from high-grade steel rod 


stock, bolts are heat-treated and all parts are rust proof 


Stocking problem minimized, 


4 Built to take it — clamping segments are specially 


designed to give the extra strength needed in hydraulic 


“i. Saves time — you don't have to wait for repairs 


because you can make up your hose lengths as needed. 








Propuci 


TI s clan p-tvpe coupling is widely used on equip- 

ment subjected to rough going. For example, many 

earthmoving and oil-field equipment manufacturers 
i 


standardize on Anchor to assure maximum depend- 


This 
you, too — the coupling with 
Write today for 


lity under the toughest possible conditions 


coupling for 
I 


that stops complaints, 


Assembly is quick and easy, 
the grip firm ond strong. No 
special tools needed. 


I; NGINEERIN 


catalog of sheets giving size tables and recommend. 
ed working pressures 


ANCHOR COUPLING CO., INC. 


LIBERTYVILLE, FLLINOTS 
DETROIT, MICHIGAN 


Factory: 
Branch: 


~ 


ANCHOR COUPLING CO., 
Dept. PE-121, Libertyville 


INC. 


Ilinois 


I want to know more 
dependable and easy to 


about y 
use 


clamp-type coupling that is so 


Please send me catalog sheets 


Name Position 
Company 

Company Address 

City ( 


) State 


ae aa ea Oe CUrhllUrhlUr | Oh 


269 





Our 


s Clifford 
yhon Div 


rols Co. of 


Syl 
te 


1 


Packing 


| ; 
iKGOWNS 


phragms 


where HARD RUBBER is right.. 
use it! 


-..and it’s 
RIGHT 
for 


ELECTRICAL PARTS 


It's because hard rubber is far more than “just 
a good insulator” that it’s used in so many 
electrical parts. The familiar red magneto 
part above, for instance. It had to be wear- 
resistant and strong at 300° heat. .. and eas- 
ily moldable with 17 inserts . . . in addition to 
high arc resistance (248) and high dielectric 
strength (600 v/mil). It's Ace Super Magnon 
hard rubber. 

Many Ace compounds... some with ten- 
siles as high as 10,000 psi. and moisture ab- 
sorption as low as 0.04% ... materials like 

the low power factor (0.6%), rigid 
X-2-B sheet for punched parts... 
and other Ace plastics such as high- 
impact (5.8 Izod) Ace-Hide; Saran, 
polyethylene, acrylics. etc., are cov- 
ered in the new Ace Handbook. 
Keep it under your thumb when de- 
signing for today’s production and 
tomorrow's plans. 


high dielectri« 


heat-resistant 


Free to Design Engineers— 
80-page Ace Hard Rubber 
and Plastics Handbook 


is W 


erican Hard Rubber ate ielphia, Pa 
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FROM 50 YEARS’ EXPERIENCE 


ONE FACT STANDS OUT... 


—_ 


Two automotive engines may appear to be alike, yet their 
operating needs might call for entirely different types 
of sleeve bearings. For one, tin-base babbitt linings are best; 


the other, copper-lead alloy. Excavating machines, 


tractors, pumps, compressors, electric motors, marine engines and 


Diesels—each has specific bearing needs. These must be met by the ONI 
best-suited alloy. That’s why our six manufacturing plants produce 
bearings in a great range of alloys and sizes—from an ounce or two in weight 


to units of hundreds of pounds each, 


“ at Pe ' 


Six plants producing sleeve bearings in all rolled split-type bushings; washers, spacer 
designs and sizes; cast bronze bushings; tubes, precision bronze parts and bars. 
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SIMPLY FOR ADJUSTMENT 


’ juest pr 
e the following illu 
McGraw-Hill publ 
Pou l 
Rhod 


Shims stamped from brass or steel 
LAMINUM ® look and act like solid metal 
but they peel off in .002” (or .003") layers, 


Provide great ac- . ; 

curacy yet allow bs Cm \ No counting 
easy machining ) 

tolerances 





Speed production 
lif 

ay simpuryiecg No stacking 

your spacing ad- 


justments 





Per $s10 is h y g 
McGraw-Hill Book Com; 
Reduce lathe time; ot iia iano 
no standby ma- B No mikin 5 { the foliov i 
chine required dur — McGraw-H 

ing assembly 


p 





Adjustments right Precision cut to 
at the job by peel your exact specifi- 
ing laminations ; ‘ cations, with care 
with a penknife ful quality control 


ENT Save production time! Shims are more important now than ever! 
SEND TODAY for our Engineering Data File 


TAMINUM 
THE SOLID SHIM THAT FOR 
ADJUSTMENT 


LAMINATED SHIM COMPANY, Inc. 


1412 Union Street GLENBROOK, CONN. 


CUSTOM SHIMS STAMPINGS SHIM STOCK 
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ONLY A BALL 


NEW BOOKS SAY VAS e-WE 
one dimension 
has Machine Drawing N E XT ? 


one surface 





mes y eee : y GAST rotary 
! AIR MQTORS 


aye | run on gas/pressure 
cloping good draftsmen is justi to drive ljuid pumps! 


fied. In these days when scte 

engineering are so rapidly expanding 

some educators are tempted bt 
rental courses 
involving any 


anxiety 


neer is assuring 
that a graduate ul 

> knows how, but not wha 
s a challenge. It is true tha 
h to be learned in indus 


which cannot be taught 


school, but should we rest 


Alert designers are still finding new 

ways to exploit the unique odvan- 
° ay tay See , iit tages of Gast Air Motors. Look af 

Ppaily on I l itl . 

but oh—how important | AO eee es * | this cnnmple: 

Important not only in precision raftsmas incert th ntent PROBLEM: Find explosion-proof 

ball bearings, but also in the lot of f a drawing, it is generally | sé drive for McCord Chemical Pump, 

used in oil fields. Electricity often not 


metal balls have been doing the job uct ich available. 

better. Strom has been in on a peain. 21 — a 8 Gane SOLUTION: Gast Air Motor, driven 

:, limite a tO Crawing ' by pressure of natural gas from field, 
lso know the metl turns 250 r.p.m. to drive liquid pump 


° which structures and f 
these two factors are for the best te Be encae oeale Of through worm gear. 


results see enn ee eed by cher RESULT: Dependable “free” power 
: be — low cost for motor. 


hnique 


other applications where Strom 


great many ball-application prob- 
lems, and knows how important 


Strom has been making precision i for this purpose, but the 
metal balls for over 25 years for all sponsibility for the application of this What next? Perhaps you'll find a job 
industry and can be a big help to knowledge rests squarely upon t that can be done better with Gast 
lrafting department rotary-vane Air Motors. Remember 

The inability of a man to recognize these unique characteristics: They're 
his function in a project indicates tha compact, explosion-proof, widely var- 
, : . I foes not understand the over-all iable in speed. Overloads can’t burn 
yr gee wr yee one copene- plan of operations. The drafting unit them out! Sizes from 1/20 to 3 H.P., 
able physical quality, there’s not a is a planning department where a some reversible. Write for details — 
better ball made. ll-organized program of work “Air may be your Answer!” 


you in selecting the right ball for 
any of your requirements. In size 
and spherical accuracy, perfection 


id out for each undertaking. Dra 
g instruction must then also assur Gast Application Ideas 


the responsibility of explaining pra Booklet — showing 26 


tices and procedures of conducting a 


t 
project from start to finish 


t 


design problems solved 
This book is written with the abov “a ee 
thoughts in mind. It is devoted to n Original Equipment Manufacturers 


0) 
drawing exclusively, offering for Over 25 Years 


material for both elementary a —_— - | 
ed courses in technical in x KUOTAAY 
, or engineering = 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 
bab a To meta? TO 30 184) TO 28 peCuES) 
presentation follows GAST MANUFACTURING CORA, $90 Hinkley St, Benton Harber, Mich, 
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If you use parts like these (up to |," dia. 
and to 1!.” length) in large quantities, 
it is almost certain that we can show you 
a big saving. And assure on-time de- 
liveries to meet your pressing defense 
work schedules. We have something 
unique back of that claim ... 
OUR QUOTE IS LOWER BECAUSE NOBODY HAS 
wat we HAVE To be able to produce our 
famous Bead Chain to sell for pennies 
per yard, we had to develop our own 
equipment and method . . . our MULTI- 
SWAGE Method 

Instead of turning and drilling small 
parts from solid rod, or stamping and 
forming them, this advanced method 
automatically swages them from flat 
stock into precision tubular forms, with 
tight seams. By increasing the produc- 
tion rate many times, and eliminating 


make your 


scrap, this saves a large part of the cost 
by other methods. 

FAMOUS USERE PROVE IT For years leading 
manufacturers in the radio and elec- 
tronics field have depended on us to cut 
costs of millions of contact pins, ter- 
minals, jacks and sleeves. And, for 
pinlike parts and variations of bushings 
needed for mechanical purposes, we are 
the money-saving supplier to scores of 
prominent makers of toys, business ma- 
chines, appliances, ventilators etc. 

WHAT WE CAN MAKE Our Bead Chain 
MULTI-SWAGE Method permits parts 
to be beaded, grooved, shouldered, and 
of almost any metal. Generally, they 
should not exceed ';" dia. or 1'9" 
length. Catalog shows many Standard 
Items available in small quantity. Specsal 
Designs must usually be ordered in lots 
of a half-million or more, unless they 
are frequently re-ordered. 

GtT cost comparison! Send blueprint or 
sample and quantity requirements. Our 
engineers will return an eye-opener 
on economy. 


tet BEAD CHAIN make it by the 


MULTI-SWAGE 
METHOD ;* 


1 want this Cota!og-Date Folder 


The Bead Chain Manufacturing Co 


92 Mountain Grove St., Bridgeport, Conn 


Nome, title 


Company 





New Books continued 
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ec introductory chapters p 
the basic concepts of both lifferentia 
tion and integration, and the appli 
ons of integrat physi s 


ire followed 


1/5Oth to 1/500th H. P. i 


Enclosed self-aligniny 


oil-less sleeve bearings 
Internal cooling fans 


Insulated connecting leads 
The Structure and Mechanical 


n Properties of Metals 
Well insulated covered 


MODEL C coils 
2-pole . . . 1/250th te 1/500th H. P. 


CE CHALM 


Symmetrical electrical 


and mechanical design 
Precision construction 


Trouble-free and quiet 


operation 


— 
4-pole ... 1/50th te 1/100th H. P. 


These famous Smooth Power Small Motors meet 
every requirement for dependable, trouble-free 
performance. Write today for complete informa- 
tion, specifications and quantity price quotations. 


! ways in whi h the ” tr 
THE GENERAL INDUSTRIES ‘co. no tun aeendiieendl amd Rated 
DEPARTMENT D ¢« ELYRIA, OHIO Mechanical properties of the 


(Continued .on page 280) 
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7 bend it... 


¢ 


twist it... 


stamp it... 


Use any standard 
fabricating method 


you wish— 


SuVeneer Clad Metal's solid copper, copper alloy 
or nickel cladding is bonded to low-carbon strip 
steel for keeps! It cannot be separated by mechani- 
calmeans you can use full freedom in new product 
design and count on dependable fabrication results 
On your future projects get the special benefits of 
these solid metals combined with a strip steel base 
by using SuVeneer Clad Metal! 





CLAD METAL 


Superior Steel 


CORPORATION 


CARNEGIE 


PENNSYLVANIA 














This water cooler 


has a Longer, Better Life... works less each day 


o SPONGEX 


CELLULAR RUBBER 


Corrosion...deterioration...mechanical failure...repairs and parts 
replacement —an inevitable sequence wherever moisture con- 
densation collects. It’s a problem particularly troublesome in refrig- 


erating equipment—but not in this Westinghouse water cooler! 


Westinghouse has given its cooler a wardrobe of Spongex cellular 
rubber. Exposed cold surfaces—tubing, valves, even the 
waste water drain—are covered by custom molded Spongex parts. 
These Spongex parts not only prevent condensation but 
their insulating qualities increase refrigerating efficiency. For this 


cooler, Spongex means a longer, better, more efficient life. 


The Westinghouse Wardrobe of SPONGEX 


Tube insulator— 


covers cold water tubing that supplies the drinking bubbler 


Regulator valve cap— 
covers the cold surfaces of valve. Elasticity and flexibility of 


makes it easily removed for valve adjustment. 


Water valve cap— 


covers shut off valve controlling water flow to bubbler. 


Basin drain insulator — 


covers exposed end of the waste water drain. 


Basin drain seal— 

forms a water tight seal between bottom of the water cooler basin 
and top of the drain. The compressibility of Spongex compensates 
for variations in the clearance between basin and drain. 


Door gasket— 

forms an air tight seal for the door opening into the cold storage 
compartment. The gasket also seals off the insulating air space be- 
tween the inner and outer panels of the door. 

Perhaps Spongex can help better your product, too. We would be 
happy to hear from you. 


The World's Largest Specialists in Cellular Rubber 


THE SPONGE RUBBER PRODUCTS COMPANY 


402 Derby Place, Shelton, Connecticut 





SANDVIK STEEL, INC. 


11) EIGHTH AVE.. NEW YORK 11, N. Y.. WAtkins 9-7180 
230 N. Michigan Ave., Chicago 1, Ill, FRanklin 2-5638 
1736 Columbus Rd., Cleveland 13, Ohio, CHerry 1-2303 
Sendvik Canadian Ltd., 426 McGill St., Mont., Can 
WAREHOUSES: New York and Cleveland 
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yi. 
precision OA 
metal parts A 


made by 


for 


TORRINGTON 


Low cost for precision quality, fine 
finish, uniform heat treatment is as- 
sured by our high produc tive capacity 
and special equipment 

Typical of a wide variety of parts 
are spec ial rollers, shafts, studs, dowel 
pins made to order. Chamfer, radius 
taper, hemispherical and other styles 
014” to 
diameter. Centerless ground .040” to 
+ OOOL”. 


of ends. Rollers from 500" 


500”; diameter tolerance 
Finish as fine as 3 micro-inches. Dowel 
pins from .0625” to .3125” 

We are also set up to make such 
parts as surgical and dental instru 
ments, pen and pencil barrels, solder- 
ing iron cases, spe ial needles, instru- 
ment shafts and pivots screw driver 
and ice pi k blade Ss knurled mandrels 
or spindle s, ete 

Send your prints and specifications 


today for prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
564 Field Street * Torrington, Conn. 
Makers of 
TORRI WEED £ BEARINGS 
NOTONM 1/015 
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| effects 


| latter greatly assist the student 


continues 


mectais 
discussed 
propert 
Plained and 
exampics 
To best illustrate the principics 
ler discussion, CXampics nave 
been chosen [or 
subject rather 
usefulness 
not included tor its partacular technical 
usefulness. Ihe book is intended { 


their aptness to the 
than for their practic Al 
The data presented was 


Marly tO give hose cnyaged oF 


ested in the mManulacture Of 


metallic materials an insight 
unportance Of structure to the fj 


ance Of metals 


Automatic Feedback Control 


WILLIAM R. AHRENDT, President, 1/ 
Abrendt Instrument Co., 

University of Maryland and JOHN | 
TAPLIN, President, Kendall Cantrol 
( rf ( NSULLING n gine tle 
pages, Ox t. ublished by Me 
Graw-Hill Book ae. WwW. 
New York 18, N.Y. 


churer, 


12nd Sf 


A practical and extensive book, this 
text is concerned with the analysis of 
automatic feedback control systems and 
the design or selection of required con 
trol apparatus Ihe material is di 
vided into two parts: 1) a thorough 
discussion of the theory of automatic 
control, and 2) a deta treatment ot 
the types of problems encounvered in 
each type of industry. Examples of 
the various classes of instruments are 
functional 
requirements The 


presented, g both 


: 1OWiInye 
and constru ional 
author covers the field of servomechan 
isms, speed governors and temperature 
pressure, flow and liquid level controls 
Discontu 


ied in considerable 


iuities and linearities are stud 
detail 

Prerequisite mathematical methods 
of analysis are presented in their 
be intelligible 
to the student with a minimal knowl- 


edge of higher mathematics. The theo 


implest form, so as to 


| retical treatment is further simplified 


by illustrating all important formulas 
by graphical charts and curves. The 
in vis 
ualizing the more involved mathe 
matical processes 
Particular emphasis is placed on the 
similarity between the control rea 
tions in the separate fields of industry 
and science. The authors have selected 
terminology and symbols applicable to 
all fields without limitation. An entire 
chapter is devote natically 
operated control 
The treatment temperature regu- 
lation is novel; the ¢ esent 
] { I whi h 


to the p 
| ) the pe 


concret 








COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


t 


f 


yi 
| 
' 


PATENTED 
FLEXIBLE 
DISCS 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS, 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER, 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
eel ti 181, ice eer 


WARREN, PENNSYLVANIA 
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New Books cor tinued 


per i ae 
tual thermal lags associat 

transmission of heat in a large 

of thermal processes Many problet 


are included to supplement the text 


HarRoLt FLEMING, B 


the Supre 


States has 


midnight 
| retation ol 
omim«K n} 
offering 
quoun ol 
ting of p 
the excluding 

tild ng better nm 

It tells how the 
ussion and the Dey 
tice, with the help of 
Court have framed ten 
fusing commandments 
business, and have 
petition the 
American 
" i 
Operates with quantity 
matched prices, freight al 
horizontal and vertical integrat 
the development of ne 
Every one of these practice 


t 
tright crime under 
now u ider a legal ] 

The Great Atlant 


pany antitrust case 


severa: chapters, 
monopolize took 
definit Fleming 
Atlantic and Pacifi 
for making so mu 

ufacturing divisions 

so little on retailing. In other 

words, the A & P did not charge 
enough for its groceri 

Fleming concludes by saying 
the present situation involves a 
tradiction in American ways 
norals of the uSif SS omn nity 2 


the findings of the Federal courts 
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nedeont OF 


High Polish, Less Distortion 
Says User of Speed Treat Molds 


National Motor Bearing Co., makes oil seals 


by the millions—for washing machines to 


Naturally this tremendous vol- 


submarines 
ume calls for molds that can take the heavy 
pressures—-and take them longe1 
The slightest distortion could mean costly 
waste Two of Holliday’s Speed Steels, 
Speed Case (X1515) and Speed Treat (X1545) 
are whipping this pressure problem on Na- 
tional’s synthetic rubber oil seal flanges and 
other parts, reports George Corsi, Chief Engineer, who further ad- 
vises ... “highly satisfactory performance attributable to Speed 
sh they take and their 


low deformation under pressure. The free mact ng qualities are 


Steels fine grain structure . . . the high poli 


also an important advantage 
Speed Steels are finding new ways to save time and money on 
countless applications—from road ripper teeth to die sets and shoes 
Keep posted on these amazingly versatile steels through your 
nearest Speed Steel distributor. 


DISTRIBUTED BY 
Brown-Woles Co., Boston-Hartford-Lewiston, Me. @& Bridgeport Steel Co., Bridgeport, Conn 
Beals, McCarthy & Rogers, Buffalo, N. Y. @ Burger Iron Co. Akron, Ohio = Grammer, 
Dempsey G Hudson, Inc., Newark, N. J. @ Earle M. Jorgensen Co., Los Angeles-Houston 
Oakland-Dallas & Passaic County Steel Service, Inc., Paterson, N. J. @ Peckover's Ltd, 
Halifax-Montreal-Toronto-Winnipeg-Vancouver @ Peninsular Steel Co., Detroit, Mich 
Pidgeon-Thomas Iron Co., Memphis, Tenn. @ Horace T. Potts Co., Philadelphia-Baltimore 


Produced by W.d Holliday & Co., Inc., Speed Steel Plate Division, 


Hammond, Indiana. *lants: Hammond and Indianapolis, Indiana 
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MAKE 


DURABLE 
PAINT BONDING 


“GRANODINE’® forms a zinc-iron 
phosphate-coating bond on sheet metal 
products—automobile bodies and fenders, 
refrigerator cabinets, etc.—for a durable, 
lustrous paint finish. 

“LITHOFORM"® makes paint stick to 
galvanized iron and other zinc and cad- 
mium surfaces. 

“ALODINE”,® the new ACP protective 
coating chemical for aluminum, anchors 
the paint finish and protects the metal. 


RUST PROOFING 


“PERMADINE”,® a zinc phosphate coat- 
ing chemical, forms on steel an oil-adsorp- 
tive coating which bonds rust-inhibiting 
oils such as ‘““Granoleum.” 
“THERMOIL-GRANODINE”® a manga- 
nese-iron phosphate coating chemical, 
forms on steel a dense crystalline coating 
which, when oiled or painted, inhibits 
corrosion. 


PROTECTION FOR 
FRICTION SURFACES 
The oiled “THERMOIL-GRANODINE” 


coating On pistons, piston rings, cranks, 
camshafts and other rubbing parts, allows 
safe break-in operation, eliminates metal- 
to-metal contact, maintains lubrication and 
reduces the danger of scuffing, scoring, 
galling, welding and tearing. 


IMPROVED DRAWING 
AND COLD FORMING 


“GRANODRAW"”® forms on _ pickled 
surfaces a tightly-bound adherent, zinc- 
iron phosphate coating which facilitates 
the cold mechanical deformation of steel, 
improves drawing, and lengthens die life. 


Send for descriptwe folders and Government 
specifications chart on the above chemicals. 
Write or call for more information on these 
products, and advice on your own metal-work- 
ing problem. 


OT 


Pioneering Rewedrch and Develog 


continued 


New Books 


at opposite polls In Americat 
honorabl 
} 


c jul rin nal 


ness today, what ts 


ful by one standar 





Clear Writing for Easy Reading 


NorMaN G. SHIDLE, Ma 
n Div., SAI 


rds that 
ts are 


Among th 


! 
d writing developed 


X to XV are: use a typewrit 
sl 


} 1 , r ' 
possible and keep your coy 
p ition first tO MaKe | 
isier to read and then to confor 


rules. Hints for ne 


secretarial writing ind 
reports are presente 1. Methods of ex 
pressing 


ongratulations and offering 
ondolences are included 

Chapter Fifteen is compos 1 of ex 
amples of writing and an analysis of 
each example 

At the end of Chapters III, IV, V 
and VI are the exercises for practicing 
points stressed, and on page 153 t 
is a calculator for judging read 
ease. An index is given for referer 


to pertinent subjects in the book 


Programs For An 
Electronic Digital Computer 


Maurice V. WILKES, 47 

the mathematical laboratory, Univer 
Cambridge, England; Davin 

WHEELER, avd STANLEY GILI 

pages,6x9in. Published by Addi 

Wesley Pre l Cambrid 

Mass. $5 


The methods of preparing programs 
EDSAC (Electronic Delay 
Storage Automatic Calculator) de 
scribed in this book were developed 


for the 


Meonvtacturers of Metallurgical, Agriculture! and Ph 
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of the code of Jers used in Ya" to 2” 20 gauge, 1” to 2%", During World War Il Michigan tubing was 
EDSAC, but for the main part _ 14, 16, 18 gauge used in many different kinds of equip- | 
Ss RSME MO Carbo 1010 to 1025 ment, both in straight lengths and fabri< 
= —— % a _ oe - coated, for the armed forces on land, on 
sins iin Maia ok siaaiied tae sea and in the air. Because of the design 
er who 1 with th Michigan Tubing simplification it makes possible, its 
UTNE & new ne inte hes uniform strength, weight, due- economy, accuracy, and availability, 
par gene Br eggs ing e é- — tility, |. D. and ©, D., wall thick- Michigan tubing made a major contri 


tion to the success of American arms 
Michigan's facilities are again ava 





which hoor stay ‘presented a futed, end relied. Avattable In © able to manufacturers of defense prod- 
omatic digital calculating machine wide range of sizes, shapes and ucts. The obvious advantages of the use 
nd who-wish to assess the possibilities | | wall thicknesses, prefabricated by of electric resistance welded steel tubing 
the application of such machines ee eee in thousands of applications, to save *“ 
. your own plent. 
wn S time and cost, make it ideal for defense 


as weil as for regular consumer items. 


We'll be pleased to have you call in our 
engineers to determine just how Michigan 
tubing can do a better job for you in the 
manufacture of your product. 












Manufacturing Equipment 
And Processes 







CHarces W. Ly | ’ 


Seams Gs 
& STEEL TUBE prooucrs co 
More Than 30 Years in the Business 


9450 BUFFALO STREET + DETROIT 12, MICHIGAN 
FACTORIES: DETROIT, MICHIGAN « SHELBY, OHIO 









DISTRIBUTORS: Stee! Sales Corp., Detroit, Chicago, St. Louis, Mit tis ond Mb ts 
Miller Stee! Ce., inc., Miliside, N. J.-C. L. Hyland, Deyten, Obie Dis . — Portiend, Oregen 
James J. Shennen, Millen, Mess. Service Stee! Ce., Les Angeles, American Tubvler & Steel 

Preducts Co., Pittsburgh, Pe. Streng, Carlisle & Hemmend Ce. Chovetends Obie Globe Supply Ceo. 

Denver, Colerede—W. A. McMicheels Co. Upper Derby, Po.-A. J. Fitzgibbons Co. Buffele, NY. 








New Books continued 


os) 
when it's theless the book is an outgrowth of its 
predecessor, Factory Equipment by 
Dr Joseph W. Roe and the present 
or author 

As in Factory Equipment, the treat 

ent is selective rather than compr 
vensive, and explicit on prin iples 
rather than exhaustive on operating 
letails The objective has been to 
sent the kind of knowledge that an 

gineer needs in deciding what pro 
; and machines will best meet any 
equirements With this pur 
, % : 

view, principles are stress 
tations in applications are pointe j 
1 economk onsideratior § are 

t onceived that m« 


prot lems ot 


help keep it 








FOR FIRE ACCURACY 
AND CREW COMFORT 


Tanks are one of the most important 
elements of warfare. They must be 
constructed to operate efficiently, 
with a minimum of maintenance, 
under the worst possible battle con- ly 
ditions. Every piece of equipment s; import 
that goes into a tank must undergo eo 
rigid tests. 49 i Then Yh 9 en 
The failure of an O & S bearing could ge “Clea clin 
render a shock absorber useless and 
thereby impair the smooth action of 
the tank. Thus the efiiciency of the 
operator and the accuracy of the tank ntrod 
armament could be greatly reduced. to all these 
. O & S bearings are rigidly and effi- a es 
ase ciently constructed to qualify for use yet antiane 
in this very important installation. sides discussing basi 


ompare the advantages o 


1S 
- cold working machines and 


Our 38th Year Manufacturing es aainel 


25 
wp DET 
. . al-purpose types of ma 
Original Equipment : 


I 
hin uithors present the basi 
principles and téthniques of casting 
] soldering and brazing. Thus the text 
OxS BEARING CO. een 
7 c 1 
: 1 better understanding of the practical 
303 SOUTH LIVERNOIS * DETROIT 17, MICHIGAN ispects of his profession. At the end 
1 chapter is a list of questions 
table for review and examination 
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EXAMINE THE DESIGN OF 
fe) YOUR PRODUCTS 
AND MACHINES... 


no doubt you too can save 
time-save materials..and 
increase your profits—by 


using NATIONAL | 
RETAINING RINGS 


These Sure Grip Screw Holding Screw Drivers, made by The Bridgeport 

















Hardware Mfg. Corp., illustrate an obvious and a very simple application 
of retaining rings. 

But there are thousands of other places where they will save,—from 
such simple applications as tools, toys, small parts and small gadgets 
to complicated heavy duty engines, large drill presses, etc. 

And in addition to their economy, they frequently improve your products. 

These inexpensive, yet very efficient, artificial shoulders are widely used, 
and these uses are increasing daily. 

It's wasteful to cut down shafts to make shoulders. Redesign to groove 
smaller shafts and housings and use these high grade steel rings 

Let our engineers consult with you. Send for folders. 

Don’t pass up this opportunity ‘to increase profits. 


THE NATIONAL LOCK WASHER CO. 


WARK 5, , WwW 
NE 5, NEW JERSEY NationalL MILWAUKEE 2 ISCONSIN 
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Techuigues ag 


high standards of uniformity in Flerou Bellows 


When the performance of your product depends 


upon a bellows, it will pay you to take advantage of 


the manufacturing skill that goes into every Flexon 
Bellows. Through advanced manufacturing tech- 
niques Flexon Bellows offer that rare combination 
of high uniformity and exact conformance to your 
specifications at Competitive prices. For the manu- 
facturer it means the better product performance 
and easier assembly that goes with uniformity and 
high quality at lower ultimate cost. 

"exon Bellows can be made in a complete range 


of sizes in stainless steel, brass or bronze to meet 


Flexen identifies 
CMH products thet 
heve served industry 
fer over 49 years. 


your specifications. If you will send an outline of 
your requirements, including a print, if possible, 
we will be pleased to send you full data on the 
proper Flexon Bellows to fill your needs. 


The Flexon Bellows catalog 
gives details on bellows 
application for the designer 
If you do not already have 
your copy, write for one teday. 


CHICAGO METAL HOSE Corporation 


1351 S. Third Ave. * Maywood, lil. + Plants at Maywood, Elgin, Rock Falls, and Savanna, Iill. 


in Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 
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inside...Qutside... 
All around the car... 


In more and more places on today’s cars, you'll find 
PLexicLas acrylic plastic molded parts. Especially 
where functional beauty is needed! PLExtcLaAs tail light 
and stop light lenses, front and rear medallions, instru 
ment panels, parking light lenses, hood and steering 
wheel ornaments, decorative bezels and escutcheons, 
speedometer, radio, clock and gauge dials—all are 


being used on the nation’s 1951 and 1952 motor cars. 


Pi.EXxIGLAs molded parts have gem-like sparkle, rich 
color, resistance to breakage and heat—plus excellent 
dimensional stability and outstanding resistance to 
weather. PLEXIGLAS permits economical production of 
identical parts in large quantities. Write for our book- 
let showing typical parts molded from PLExIcLas 
acrylic plastic molding powders 


Oldsmobile Toil light Lens —o typical PLEXIGLAS port 
on 1951 cors. Molded by Guide Lamp Division of 
General Motors, Anderson, Indiana 





ROHM & HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Repreensauor im primcipa! forngn comniriey 





Canadian Distributor: Crystal Class & Plastics, Lid, 130 Queen's 
Quay at Jarvis Street, Toronto, Ontarw, Canada 








Prexictas is @ trade-mark, Reg. U. S. Pas. Off and in principal 
Jorewgn countries 








Production Costs of 
Vending Machine Parts Cut 66% 


Investment-Cast Surfaces Ward Off Bacteria and Abrasion 


A newly developed fruit juice dispenser is equipped with a stainless steel can 
opener punch to resist the corrosive effects of the juices, and to avoid metallic 
contamination of the liquids. By using HayNes investment castings, the manu- 
facturer gets the points and shafts of these units at one-third the cost of ma- 


‘ hined parts. 


Besides being economical, the investment-cast parts have exceptionally 
sound structure and smooth surfaces. Thus there are no flaws or crevices that 
might afford refuge for bacteria. This fine surface finish protects the unit from 
abrasive wear, and maintenance costs are kept down. The original punch shows 


no wear after a full vear’s service. 


For information on designing parts for investment casting. write for the 


booklet. “Design Factors in Investment Casting.” 


This investment-cast) can opener pomt with- 
stands the abrasive and corrosive effects of punctur- 


eans of tomato, apple, or citrus fruit juices 


Haynes Stellite Company 
A Division of 
Union Carbide and aSepes Corporation 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


(i, hl Chicago — Clevoland — Detroit — Houston 
ib (47 Les Angeles—New York—Sen Francisco—Tulse 


cect | 
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a trade-mark of Union Carbide and Carbon Corporation 








tells how to 


> REDUCE COSTS 
> CONSERVE PLASTIC 
> SPEED FABRICATION 


This NEW ‘Pocket Book on Fabricating C-D Plastics 
places at your fingertips a wealth of practical, easy- 
to-use information that can help you conserve plastics 
speed assembly lower fabrication costs get 
more production from every man working with plastics 
Written by men who understand your problems, it is 


filled with valuable tips and suggestions on general 


; ~ YOur partner 19 © 
[/\\ 
eon 


BRANCH OFFICES: NEW YORK 17 CLEVELAND 14 « 
WEST CCAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 « 


‘ 


Y : 
( yontinental 1 \ccomoneal FIBRE 


Established 1895 .. Manufacturers of Laminated Plastics since 1911—NEWARK 40 « DELAWARE 


FNcINFERING Decemper, 1951 


ycing bette, Pro 
rod Coc, 


CHICAGO 11 


CONTAINS A VOLUME 
OF INFORMATION IN A 
POCKET-SIZED BOOK 


Economies in Ordering 
General Machining Tips 
Turning 

Drilling 

Tapping and Threading 
Punching 

Shearing 

Sawing and Cut-Off 
Milling and Planing 
Forming and Drawing 
Screw Machine Operations 
Finishing 

Marking 

Tables and Measurements 


rules to follow, tooling recommendations, feeds and 
speeds. Put to use in your plant, it will help you get the 
most from every rod, sheet and tube of plastic you use 

Write today for your copy. A note on your com- 
pany letterhead, giving your title, will bring your 
‘Pocket Book on Fabricating C-D 
Plastics.’ No obligation, of course 


free copy of the 


DILECTO (Lo ated Thermosett 
CELORON (Molded High-Strength Plast 
DIAMOND FIBRE (Vulcanized Fibre 

VULCOID (Resi: 
MICABOND (Bo: 


g Plast 


Impregnated Fibre 


ded Mica Splittings 


. SPARTANBURG, S. C e¢ SALES OFFICES IN PRINCIPAL CITIES 


IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD, TORONTOS 


COMPANY 





RUGGED LITTLE RIVET 
HAS TWO BIG JOBS 








UNIT CARRIER ASSEMBLY 
7 HEATING ELEMENT 


HEATING ELEMENT 
WELDED HERE 


THREE TIMES 
ACTUAL SIZE 


RIVET STUD 








MICA WASHERS 











Small enough to put under your fingernail, 
this rivet is made by Progressive for The 
Cuno Engineering Corporation. Used in an 
automotive cigarette lighter, it serves as a 
post to which the center of the heating coil 
is spot welded and as a rivet for fastening 
the burner cup to the lighter shell. 


This double function required precise up- 
setting of a metal sufficiently soft to be used 
as a rivet, yet rugged enough to withstand 
the welding operation. 


At Progressive, we welcome special jobs 
like these. It’s our business and we're good 


at it. See Progressive—if it’s a SPECIAL. 





WRITE FOR OUR CATALOG 


O— - —_ _ — - 
IT MAY SAVE YOU MONEY 


Other typical PROGRESSIVE “Secials” 


THE PROGRESSIVE 


MANUPACTURING COMPAN) 


48 NORWOOD ST., (ORRINGTON, CONN. 
SALES OFFICES: SAN FRANCISCO, LOS ANGELES, 
PORTLAND, DETROIT, PHILADELPHIA, CLEVELAND, 
SEATTLE, BOSTON, SYRACUSE, ST. LOUIS, CHICAGO. 





— 


FOR TEMPERATURE 
CONTROL 


FOR WARNING / 


SIGNALS 


Robertshaw 


MODEL B-10 


MODEL B-10 

DIRECT ACTING TYPE 

BREAKS CIRCUIT ON RISE OF 
TEMPERATURE. Particularly 
suitable for sterilizers, steam 
tobles, warming tables, ovens, 
coffee urns, deep-fat fryers. 


MODEL 8-20 

REVERSE ACTING TYPE 

MAKES CIRCUIT ON RISE OF 
TEMPERATURE. Particularly 
suitable for warning lights or 
signals on over-temperature for 
application to fire signals, sig 
nal overheating, motor gener 


Write for Catalog B-10 ators, etc. 


In home end industry EVERYTH'NG'S UNDER CONTRO! 


4 “Robertshaw 


THERMOSTAT DIVISION 
Ri ROBERTSHAW-FULTON CONTROLS COMPANY 


YOUNGWOOD, PENNSYLVANIA 
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A section of the drafting room 


International 


Business Machines Corporation, Endicort, New York 


With Kedagraph Autopositive Paper 


the revolutionary material that produces positive photo- 
graphic inte rmediates di- 
rectly; that can be han- 


dled in room light 
exposed in a direct- 

process o1 blueprint 
machine, or vacuum 
frame proc t ssed In 


standard ph ttographic solutions 


5 
17 Redrafting time saved. IBM reduces costly retracing in 
show vari ring arrangemet n standard plug-board 
nel drawings are made 
erent wiring diag ims 
nse black photographic 
] ipel base ir produced 
uld require 


tracing W 

22 Stuepwints can be ape eens directly. These prints 
‘ t between IBM's plants 

henever extra copies 

there's m problem 

ind from these 


prints are produc ed 


3. Opaques no problem rl 

printing techniques, Autop: e Paper rey 

made of charts, graphs 

types tT opaque riginals 

With Kodagraph hebebeattion Film 
which is handled CNP St d ind processe d like Kod ig! iph 
Autopositive Paper but whose base is famous Kodak 


safety film—h 


ghly translucent, tough, matte-surtaced (to 


take pen OI p rit il notatior 


4, Old — are reclaimed S 


us Ww 


5. Halftones are — \\ | ufficient, 
IBM uses Aut | tive re 1 f 1 other 


mm 


1 
} 
Thi 


Kedegraph Awtepeeitive bietertcle 


“THE BIG NEW PLUS” in engineering drawing reproduction 


Write today for a fr 
copy of “Modern Dr 
nd Document Re} 


————= Mail coupon for free booklet 
EASTMAN KODAK COMPANY 
Industrial Photographic Division, pene 4, N. Y. 


Gentlemen: Please send me 


giving the facts « 


Nan 


k 


dagraph Reproduct Mater 


heal 


TRADE - MARK 





POWDERMET PARTS 


©)» 3 
¥ d 
.\ 
“eegggn™ 


INCREASE YouR 


& 
} 
2 
e 


PRODUCTION CAPACITY 


BF 
it 


PRECISION PARTS ARE DELIVERED READY 
FOR ASSEMBLY WITHOUT FURTHER PROCESSING! 


Gears, bearings, electronic components and small assembly 
parts are fabricated to your specifications and tolerances. You 
avoid troublesome raw material procurement problems, 
decrease the burden on over loaded equipment in , 
your own plant and reduce costs at the same 
time. Send for this free booklet today and see how / 
“Powdered Metal In Your Production Picture” 
will increase your output! f 


POWDERED METAL PRODUCTS CORPORATION cof” Pomeedca® 


9335 West Belmont Avenve, Franklin Park, Illinois 


PMAPp 


...and you'll see 
why it’s 


OILPROOF ! 
FATIGUE-PROOF ! 


On the surface, Resistoflex hose looks 
like any other hose. But what a differ- 
ence internally. Only Resistoflex hose 
has the comnar tube. 

This flexible, high tensile tube elim- 
inates need for metal reinforcement in 
medium pressure hydraulic applica- 
tions. It also makes the hose impervious 
to oil. Result: No erosion, no gumming, 
no clogging. And no fatigue under con- 
stant flexing conditions 

Resistoflex has proved skill and long 
years of experience in the fabrication of 
braided hose with synthetic tubes. Take 
advantage of the quality this assures 
and provide trouble-free, cleaner hy- 
draulic systems. Write for specification 
sheets 


STOFLEX 


CORPORATION 
Belleville 9, New Jersey 
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MOTORS EXCEEDING 


8 


PRopucT 


Integral Horsepower Electric 
Motors—conforming strictly to 
NEMA SPECIFICATIONS 

4, to 200 hp 

phase and 3-phase 

JLLY GUARANTEED 


Open Drip Proof Motors 
Totally Enclosed 
Fan Cooled Motors 
Pump Motors 

Style “C 


Style "P 


Face Mounted 

Vertical Solid Shoft 
Vertical Hollow Shaft 

Adjustable Speed 

Schrage Motors 

2 HP 

LT TO ORDER 


iW 


~ 


Today, world-famous ACEC electric motors are not only immediately available 
the United States, but ACEC 
SERVICE is available from Maine to California, from Washington to Florida 


to American customers from warehouses in 


929 


232 DISTRIBUTORS AND MOTOR SERVICE SHOPS, throughout the nation, 
are fulfilling the service requirements of ACEC customers promptly and 
efficiently. Every user of ACEC products has the assurance that he can call 
upon skilled, dependable workmanship to maintain his equipment in perfect 
running order. 


As a designer and manufacturer of electric motors, ACEC has established a 
world-wide reputation for excellence, and it is the set policy of the management 
that in matters of performance, promptitude, and courtesy the ACEC SERVICE 
DIVISION shall continue unsurpassed 


Whatever your electric motor requirements, write, wire, or telephone the nearest 
ACEC office or representative —or communicate directly with us 


in New York. Inquiries and orders receive immediate attention 


IMMEDIATE DELIVERY from NEW YORK @ CHICAGO @ KANSAS CITY e NEW ORLEANS e DALLAS and LOS ANGELES Warehouses 


BELGIAN ELECTRIC SALES CORPORATION ‘\X 


Main Office: ONE E. 53RD ST., NEW YORK 22,N. Y. * PLAZA 8-3105 


BRANCHES 
AND AGENCIES 


E.NGINEERING 


DeceMBER, 


Los Angeles + San Francisco * Chicago * Kansas City * Cleveland 
Dallas 


Youngstown « 


« New Orleans «+ Pittsburgh «+ 


Louisville * Washington, D. C. 
Se 


Puerto Rico * Mexico City 


1951 
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BOUGHT OUTSIDE WITHOWT MACHINING 


x Westing 10use! 


Westinghouse Electric Corp. recently required a part for use on 
oil circuit breakers. Their rough blueprint called for a link composed 
of three separate units which had not only to be machined, but 


welded together. 


Atlantic's engineers suggested a design that resulted in a part 
cast in ONE PIECE from Atlantalloy #31 High Tensile Manganese 
Bronze .. . a dependable engineering material that is stronger than 
many steels. This one piece casting eliminated the involved machining, 
welding and finishing steps—and consequently afforded a substantial 
saving over former costs. 


Write for a copy of “Quality Precision 
Castings for Industry" today. This booklet 
shows how the plaster mold process cuts 
production costs and includes specifications 
on Atlantic's alloys. 


esteblisheg 1937 


CASTING and ENGINEERING CORP. 


721 Bloomfield Avenue * Clifton, N. J. * PRescott 9-2450 











AND 
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SPECIFY MORTON—Over 30 years ex- 
perience in fine tool moking 

Recognized throughout the Industry 
for the develop t ond rf. of 
the most economical and highest quality 
Fixture Clamps and Standard Details. All 
precision mode of heat treated selected 
Steel * * © © © © in @ wide 
range of sizes and types to fit the most 
rigid and exacting requirements. . 
Complete Clamp Assemblies or any of 
their Component Parts 


WEITER —,. 


For our 72- 
pogeillustrated = / 4 »s 7” 


Catalog show- | / 
aM Ohioy / 


plete line and Wor, / 
including full = I} 
size templates SS = /] 
for tracing purposes PP ~ 


MORTON MACHINE WORKS 


2426 WOLCOTT * DETROIT 20, MICH. 





wer 


img ovr com- 





cr ENGINEERING — Decemper, 1951 





aie 


The Mercury Automatic Clutch yea 
makes Ve “adie for Electric Motors 9 


. 
nee 


Life has been a lot easier during the last ten years for 
electric motors lucky enough to be equipped with Mer- 
cury Automatic Clutches. Take starting, for instance. 
During the starting period, when the direct coupling of 
the power to the load is the least effective and the torque 
requirements the greatest, the Mercury Automatic 
Clutch automatically brings the maximum torque of the 
motor to the driven load. Then, when the load is up to 
speed, it transmits power at 100% efficiency. Overloads 
cannot stall the power source or slow it down below its 
efficient speed. Even a smaller motor equipped with a 
Mercury Automatic Clutch can often do a bigger job 
than a motor not so equipped. If you build equipment 
or machines powered by electric motors (or gasoline 
engines) investigate the Mercury Automatic Clutch. Ask 
for Catalog MD-2 


Miiiall \aaliia MTL aTi ie). 


AUTOMATIC STEEL PRODUCTS, INC. 
CANTON 6, OHIO 


December, 195] 
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Harried engineering staffs in 
thousands of plants are using 
Universal Drafting Machines 
and Duraline Scales to speed 
ideas through the drawing stage 


and into faster production. 


For fifty years, Universal, the 

pioneer drafting machine, has 

remained the leader in accuracy 

—in ease of operation—in years 

of dependabable service rend- 
ered. It combines into one fine, time-saving instrument 
most of the loose tools of the draftsman’s art. It is 
adaptable in the field to any board. 


And every Universal “Boardmaster” becomes a better 
instrument when equipped with the new Duraline 
Scales. These scales, made of aluminum, ground from 
the solid, are the last word in accuracy because they 
are engine divided at 70° F. They are easy on the eyes 


—no glare—large numerals, and they will not 


American Crucible metheds, experience, know-how 
. bearings 


smudge paper — will not file the pencil point. and equipment result in highest quality . . 
that carry a 


Ask your drawing material dealer about these two time “ae uaa aoe tee 


and money saving tools, or write direct for descriptive LOWER MAINTENANCE COST 
bulletins. 


aN UNIVERSAL DRAFTING MACHINE CORPORATION 
Daarnno macnine \\ 7960 Lorain Avenue . Cleveland 2, Ohio 
| UMIVERSAL | 
pace serren BEARINGS 
pee BUSHINGS 


= WEARING PARTS 
U | I "/ E R SA L | oat ehined (SuRRR SSR the Seeette Formate 


| Write for literature or send biueprints, conditions of 
th and © as 


DRAFTING _— DURALINE | ee en aaiteiaiaiees 
MACHINE SS SCALES CRUCIBLE PRODUCTS Co. 


1317 Oberlin Ave., Lorain, Ohio, U. S. A 
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SEND for this booklet 
on Vibration Control 
by Vibra-Mounts. It de- 
scribes the new, simple, 
economical way to ob- 
tain up to 85% re- 
duction in transmitted 
vibration, increasing 
plant efficiency, pro- 
tecting machines, in 
struments, buildings 
and personnel. Vibra 
Mounts can be installed 
quickly by superin 
tendents and mainte 
nance men 


American felt 
Company 


TRADE MARK 


GUNERAL OFFICES: 36 GLENVILLE ROAD, GLENVILLE, CONN. ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. — PLANTS 
Glenville, Conn.; Franklin, Moss.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. |.— SALES OFFICES: New York, Boston, Chicago, Detroit, Cleve 
lawd, Rochester, Philadelphia, St. Lovis, Atlanta, Dallas, San Francisco, Los Angeles, Portland, Seattle, San Diego, Montreo! 


Propucr Encineertnc — Decemser, 1951 297 





Here’s a Faster Method in 


Assembly of Metal. Parts fay AMERICAN 


with MIDLAND 
WELDING NUTS 


The photograph above shows a welding machine 
with an automatic hopper feed for welding three nuts 
to a channel member. This set-up provides high speed 
and low cost in assembling nuts in place. 


In turn, the operation of attaching part to the channel 
member is speeded up through the convenience of 
Midland Welding Nuts. 

For speed and economy in assembling you can't beat 
Midland Welding Nuts. Particularly useful in posi- 
tions difficult to reach. Write or phone today for 
complete information. 


THE MIDLAND STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue + Detroit 11, Mich. 
Export Department: 38 Pearl St., New York, N. Y. 





World's Larges? Manufacturer of X 
AUTOMOBILE and TRUCK FRAMES Z 


Air and Vacuum 
POWER BRAKES 


Air and 
Electro-Pneumatic 
DOOR CONTROLS 











> 
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STOCK GEARS 


in a range of 48 to 3p 
diametral pitch 


are quickly 
available 


Eliminate “high-cost-specials” 
by ordering your gears from the 
American Stock Gear catalog 
Famous for high quality manu- 
facture and dependable perform- 
ance. These good gears are 
carried in stock by good dis- 
tributors 

This complete line of stock 
gears includes brass,bronze, 
steel, semi-steel, cast iron and 
non-metallic gears of every in- 
dustrial type 

If you do not know the name 
of the nearest authorized Ameri 
can Stock Gear Distributor, 
write us. Toc, 
Be sure to have ASG cata- “EARS j 
log 300 handy for ready 
reference .. . If you don't 
hove a 1951 edition—ask for 
a free copy without delay 


AMERICAN STOCK GEAR 
sg) division in Gee C0 
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Customer Reports: 
Asareo Continuous Cast Bronze Saves 
20% in Metal Cost, Production Time 


A manufacturer of packaging machinery tells of sav 
ing 20% in production time and 20% in material cost 
when he makes shaft bearings and nuts of Asarco 
Continuous Cast Bronze. 

The patented Asarco casting process guarantees him 
bronze rod that is free from the hard and soft spots so 
often found in sand cast bronzes. Stock is exception 
ally uniform and free from porosity. Since sand is not 
used, and dirt and dross are excluded, there can be no 
surface or internally trapped abrasive to dull tools or 
discourage high cutting speeds. Rejects are virtually 
unknown. 

Dimensions are held to extremely close limits. For 
example, tube concentricities are within 1.5% of wall 
thickness. Dimensional uniformity is assured 
machining on automatics is standard practice. 

Continuous Cast Bronzes can be made to order in 
a wide variety of alloys . . . in standard lengths of 12’ 
... lengths 5’ to 12’ on request . . . lengths 12’ to 20° 
on special arrangement. 

216 sizes of standard Asarcon 773 bronze (SAI 
660) are stocked in 105” lengths for convenience at 
warehouses in all principal cities. Distributors will 
cut this stock long or short to suit your needs 


93-113 Alloy 


ength . ha a, 
Tensile om 44,000 Ps Vale superivilly 


41,600 Ps! Ys Condinuoud Cadt 


Cast — = i 
Continue old —— = 08 ps Duonge. Wee 
; Ma 


zes and other data 


west Coast Sales Agent 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif. 


American Smelting and Refining Company 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, indiana 
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| pp,+ ep- P/V 


- | . BB, = Double rows of Bal! Bearing 
Lubricate i 
* EP = Effective Packing Elemen 
PV = Pressure or Vocuum Service 
Standard Swivel Joints _ UT = Low Torque under oll conditions 


For pressures from 


125 psi. to 15,000 ps 


Double 


&, Rows of Bo 


Bi Beoring 


High Temperature Swivel 
Joints. For temperotures 


EHective 
500°F. M.W.P. 700 ps 


Pock-off 


Rotating Joints. For | 
steom, brine, et 


for siphon return | 


For over a quarter-century, here at CHIKSAN, we have 
specialized exclusively on developing and designing Swivel 
Joints” for all purposes on manufacturing them « 
standards of precision...and on following through 

the field to check performance under all sorts of conditions 
That's why there is no substitute for CHIKSAN Ba//- Bearing 
Swivel Joints* when it comes to efficient service with max 

m safety | tenance 
It costs you nothing to take full advantage of CHIK 
SAN's special: / e. CHIKSAN Engineer 
will gladly cooper th y in designing flex 
ible | 


ines to meet your specific requirements 


WRITE FOR CATALOG NO. 50-C. REPRESENTATIVES IN PRINCIPAL 
CITIES—SOLD BY LEADING SUPPLY STORES EVERYWHERE 
Hydraulic Swivel 


Joints. For pressures *For full 


b 360° rotation in 1, 2 and 3 planes. | muted flexibility in 
to 3,000 ps 


pipe lines is secured merely by arranging swivels in proper sequence 
Over 500 different Types, Styles and Sizes for pressures to 15,000 ps 
temperatures to 500°F.; pipe sizes from )*” to 12” and larger 


CHIKSAN COMPANY 


AND SUBSIDIARY‘ COMPANIES 
Chicago 3, Ill. BREA, CALIFORNIA Newark 2, N.J 


WELL EQUIPMENT MFG. CORP HOUSTON 1, TEXAS 
CHIKSAN. EXPORT CO BREA, CALIFORNIA NEWARK 2, NJ 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 


300 Propt 


NO LONGER A LUXURY 


Famous CASTELL Drawing Pencil 
with Imported Lead 
now available to you 
at practically no 
extra cost 


“Industry demands 
legible prints—and 
the making of legi- 
ble prints begins on 
the drawing board," 
states Mr. E. S. 
Fairley, of the weil- 
known B. K. Elliott 
Company, Pittsburgh, 


LOCHTITE v.sa 2H 


Cleveland, Detroit. 


. 


We agree with 
him 100%. Im- 
ported CASTELL 
Lead always has pro- 


° 
° 
$ 
g 
t 
re 
u 
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u 
e 
fo 
i 
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es 
> 
- 
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duced more sharp 
copies per original 
drawing than any 
other pencil on the 
market. New price 
ranges now bring 
CASTELL with im- 
ported lead within 
reach of craftsmen 


AW. FABER @3) CASTELL 


who heretofore used 
ordinary drawing 
pencils. You, too, 
may now enjoy the 
use of the world's 
finest drawing pencil 
at no extra cost. 
See your Dealer 
today. 
CASTELL 
CASTELL §=LOCKTITE 


DRAWING REFILL 
PENCIL HOLDER 
9400 


‘AW, FABER CAstEct 
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1is DeVlieg JIGMIL handles the 


operations automat 


on the cor 


] 


For example — by simple push button control 
piece is positioned both horizontally and vertically 


holes are automatically spaced and bored to exact 
ances. A unique index table allows machining of parts 
from four sides without rechucking. A power tool lock 


] f 


permits locking or releasing cutting tools in a few seconds 


Howell engineers worked closelv with this manufa 
to make sure each of five Howell motors fitted its 
exactly. The three 2-speed and two single-speed Howell 
rnotors make a vital contribution to the remarkable 


efficiency of this machine. 


Howell will supply the same high degree of engineering 
skill and experience to your problems You are assured of 
quality motors designed for your specific requirements 
built to stand up under the heaviest production loads 
May we handle your electric motor needs? 


OwWELL S 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH 
wMOTORS 
Precision-built industrial motors since 1915 
@® 
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Here’s help 


for Housewives.. 








JN 


TRADE MARK 
REG. U.S. PAT. OFF. 





MORE HELP FOR ASSEMBLY PLANNERS 


The New 
P-K Socket Screw Dimension Finder 


A pocket-size plastic slide chart gives you all 
essential dimensions of P-K Socket Cap Screws, 
Set Screws, Flat Head Screws, Stripper Bolts, 
and Pipe Plugs. Includes Set Screw Point 
Dimensions, and Thread Length Formula. 
Available, FREE from your P-K Distributor. 


According to worker supply forecasts, your assembly lines 
will soon be “manned” by iwore and more housewives. 

Whether housewives or not, any “green hands” on Socket 
Screw assembly jobs will learn faster and work faster with 
P-K* Size-Marked Gear Grip Socket Head Cap Screws. 

The clearly readable Size-Mark prevents confusion and 
errors—saves a lot of lost motion. It’s a help in the tool crib, 
too, where left-over. mixed screws can be easily sorted. And 
the Gear Grip means non-slip starting, speeds the job. 

No wonder these time-saving, top quality Socket Screws 
are wanted, in tremendous quantities, for more of industry’s 
finest products than ever before. P-K production is going 
‘round-the-clock to meet this mounting demand. For D.O. 
or other assemblies set your standards by P-K quality. 
Parker-Kalon Corporation, 200 Varick Street, New York 14, 
N. Y. Sold through Accredited Distributors. 


desea 7 pal 


SOCKET SCREWS 


SIZE-MARKED SOCKET HEAD CAP SCREWS * GROUND THREAD SOCKET SET SCREWS 
FLAT HEAD SOCKET CAP SCREWS * STRIPPER BOLTS * PIPE PLUGS * HEX KEYS 
* TRADE MARKS REG. U.S. PAT. OFF. 
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And Oilgear’s Range and Control 
help capture savings hidden in 


J. 1. Case 100,000 Ib. Boiler Unit 


The 100,000 ver hour boiler unit in 
the J. I. Case Co. tractor works at Racine, 
Wisconsin, has demonstrated that it is 
one of the highest efficiency 
United States. To obtain su 
ciency, careful tests of variable speed 
drives for fuel feed and grate travel were 
made during two years. Finally, Case 
engineers selected Oilgear Fluid Power 
Drives, for, as Mr. Cole H. Morrow, Chief 
Plant Engineer says, the Oilgear units 
proved far swperior to electric drives and 
mechanical I 

operating coiaditions 


units in the 
h high effi- 


ransmissi actual 


3 “In order to obtain 
SmOOT, POSITIVE nigh efficiency in any 
SPEED VARIATION boiler unit,’’ says Mr 
Morrow, “‘a very precise variable speed 
fuel feed drive is required to meet widely 
varying demand. The Oilgear Drive gives 
smooth, positive variable 
rom zero to 00 & of capacity with a straight 
line fuel feec characteristic 
to calibrate the control system for opera 
tion within 
air ratio varsation 


speed operation 
This allows us 


amazingly of fuel- 


“*Also, on this type of stoker the 
grate speed 
variable 


EASE OF 
CONTROL 


maximum yet maintained in direct propor- 
tion to the Every change 
in fuel fee mediate and 


just be infinitely 


from minimum to 


mate of fuel feed 
requires ar 


directly proportionate change in grate 
speed. (Such synchronization) is easily ob 
tained with the Oilgear drive units because 
of their ease of control, and the simplicity 
and low force requirements of the control 
mechanism.” 


Also, fuel feed and grate 
drives must have a range of 
SPEED RANGE speed at least equal to the 
demand range. Most drives have a range 
not exceeding 4 to one. Yet at Racine, dur- 
ing the summer, demand drops far below 
the 25,000 Ib. threshold imposed by such a 
ratio. The Oilgear Drives however have no 
“ratio” limits, would function down to zero 
load if necessary. In fact, they give precise 
load control down to a load of 15,000 pounds 
per hour normally obtained each day dur- 
ing the summer, and down to as low as 5,000 
pph over the weekends still under full auto- 
matic control. 


UNLIMITED 


OUTSTANDING “One of the outstanding 
features we discovered . 
RELIABILITY was the reliability of the 
Oilgear units. The experimental installa- 
tion operated almost continuously for a year 
and a half without any difficulty. This rec- 
ord was far better than we were able to 
obtain with any other type of drive or 
transmission.” 


These four features, variability, ease of 
synchronization and control, actual range 


“AN THE 
UNITED 
STATES 


View in J. 1. Case Co. tractor works at Racine, 
Wis. Boiler front and Detroit Rete-Grate 
Stoker on 100,000 Ib. per hr. boiler unit. 


Two Oilgear Variable Delivery Pumps with simple 
diaphragm actuated hydraulic servomotor lever 
contrels supply fivid power for the fuel feed and 
grate es. An Oilgeor drive was experimentally 
installed on the fuel feed on the first stoker in 1948 
On the basis of its performance, Oilgear driv 
were used for both fuel feed and traveling grate 

@ second stoker unit instelied in 1949. Also, Oil- 
geer will replace the mechanical grate drive on 
the first stoker installed in 1943. Like a shadow, 
fle , controllable ar Fluid Power couses 
fuel feed rate and grate speed to eccompany steam 
demand up and down. Recording cherts show 
steam demond varies “all over the plece,” but 
steam pressure ond fuel oir ratio stay steady. 


from zero fpm, rpm or torque up to maximum, 
and reliability proven over and over again, are 
indications of the many advantages Oilgear 
drives and transmissions offer in machine 
design and use. Investigate Oilgear equip- 
ment as a better solution for your problems 
THE OILGEAR COMPANY, 1571 West 
Pierce Street, Milwaukee 4, Wisconsin. 


Oilgear 


PIONEERS IN FLUID POWER 
PUMPS, TRANSMISSIONS, CYLINDERS AND VALVES 





: . DUNCAN & BAYLEY, INC. 
Behind your television screen... | =a 


ZERO BACKLASH 
for LIFE... 


independent of 








Rubber Television -.2 
Anode Shield Manu- extreme precision 
factured by Conti- 

nental for the 


Ucinite Company Zero backlast achieved in Duncan 


& Bayley Position Servo Actuators by 





virtue of design rather than high cost 


fabrication. No spring no close tol 














erances on gear center no split qear 
are employed. Reduced shock loading 
eliminate ence ve tooth wear In 
addition, Duncan & Bayley Position 
Servo Actuators incorporate these PLUS 


advantage 


er tion ndependent of ambient 


temperature beyond most airborne 


equirement 


@ Eliminates motor 


Continental Rubber — onlin 
gets into the act 


pendent of speec 


e' jue 





put 8 
In the unseen act behind your television screen, PO case —" 
a small cup-shaped rubber shield: plays an important role. 6} @unlnce vellas 
This shield fits over the anode on the side of the tube. Its function @life consistent with 
is to“seal in” high voltage current and thus prevent trial machir 
surface discharges that cause picture distortion 


ery 


Ordinary rubber compounds, of course, can't fill the bill 

This rubber part must have exceptional dielectric properties 

and unusual stability under sustained heat. It must resist the 
deteriorating effects of ozone created by electrical discharges. 

In addition, the rubber shield must be precision molded to insure 
proper seating against the side of the television tube. 





Continental engineers, working closely with Ucinite Company 
engineers, have met these exacting requirements. This technical 
cooperation typifies the service in rubber offered by Continental 


When you need better engineered rubber parts, why not enlist the 
service of specialists in molded and extruded rubber? 


LET US SEND YOU THIS CATALOG 


This new engineering catalog lists hundreds of 
standard grommets, bushings, rings and extruded 
shapes. It will be a valuable addition to your 
working file. Send for your copy today or 


See our Catalog in Sweet's File for Product Designers 


MANUFACTURERS SINCE 1903 


CONTINENTAL 


RUBBER WORKS ; 
~~ 1982 LIBERTY BOULEVARD e ERIE 6, PENNSYLVANIA i] \{ \\ NY RA) LE) 


BRANCHES 


Boltimore, Md \ Cleveland. Obie Kansas ty, Mo ) e BUF s 


oston, Moss Dayton, Ohio a Rocheste 
buffalo. N.Y Detroit, Mich Memphis, Tenn St. Lowis, Mo 
Chicage, | Hertford, Conn New York, NY Son Francisco. Calif 


Cincinnat, Ohie ndionapelis. ind Philodeiphia Pa Syrecuse, N Y 
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EVERY SEAL 


Prepuci 


I NGINEERING - 


DECEMBER, 


Pillow block 


ne artr 
je ce 
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dge unit 


ASTER BEARING 


1. PERMANENTLY SEALED 

Felt-lined steel finger, rotat 
ing in labyrinth, excludes 
dirt and retains proper 


amount of lubricat 


2. SELF-ALIGNING 
Bearing unit, with seals inde 
pendent of housing, can align 


itselfin any direction without 


seal distortion 


3. PRE-LUBRICATED 


Before shipme 
SealMaster factor 


ng chamber 


Bearing maintenance at low cost 
is a feature worth designing into 
your machines. In SEALMASTERS the 
lubricant is sealed-in at the factory. Thus, 
SEALMASTER Ball Bearing Units 
assure smooth operation, and long life— 


with reduced power consumption. 


Ask for Catalog 845—for complete data 
on SEALMASTER Bearings. 


Pest #2 eS ) D A > 1 h f 
) CA L ’ sw § f K b f H f Yi 
P RIDGEWAY AVENUE, AURORA, ILLINOIS 


A DIVISION OF STEPHENS-ADAMSON MFG. CO. 





Had to Conserve Steel 


consisted of sheet steel, woven wire cloth and steel frame. Material 
shortages 


loomed. Told it to Titchener. Titchener designed 
wire rack using one size of wire. New 


this welded 
proved to be sturdier 


assembly 
— rustless — lower in cost. Additional dividends: simple tooling — fast 
large-scale production 
Nofe: Wire is more readily available during shortages. Can your 
product be made of wire? Ask Titchener. 


ce 


Wanted Substitute for Casting 
Company 8, a stove f , was dissatisfied 
with breakage of its cast iron burner grates. Told 
it to Titchener. This Titchener welded-wire assembly 





“,.. as inevitable 


as death and taxes” 


sooner or later 
you will switch to 
MOLYBDENUM 


High Speed Steels 


It is inevitable, and fortu- 
nately, it is easy, so why not 
change now? This has been 
going on, on a merit basis, 
for years. 


Our booklet (below) gives you 
all the practical facts you need 
to make the switch. You can 
save money; you will help 
the national effort by con- 
serving tungsten for uses in 
which it is really needed. 
Above all, you will get a tool 
which is every bit as good as 
a tungsten type—many peo- 
ple think better! 


wy, 
ele 
was substituted. Result: No breakoge — costs less. 
Note: Wire is rigid, yet resilient. Light, yet tough. 
Stronger than castings or forgings. Wondering if wire 


can help you? Ask Titchener. 


Design Was Difficult to Produce 


Company C designed this pli d two-piece floor 
mop wire clamp. Ran into production difficulties. Told 
it to Titchener. Our skilled tool mokers developed an 
ingenious method of coiling wire around itself. This 
made it possible to produce thousands of precision- 
mode clamps at high speed on Titchener's forming 
machines. 

Note: Titchener has worked hend in glove with all 
types of industry — large and small — in peace and 
wor — for 65 years. How can Titchener serve you? 


All the facts you need 
in this FREE BOOKLET 





t stamping®: 
p-st el items 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 


e Sample Mok 
. Quickl 


Please send your FREE BOOKLET 


an 
@ Plating “MOLYBDENUM HIGH SPEED STEELS" 


ints - 
dus your Pn 
Peonfidentiol- No cha 


E. H. TITCHENER & CO. 


103 CLINTON ST. BINGHAMTON, N.Y. Address 


PE-12 





Propuct ENGINEERING December, 195] 





now, | get prints when . 


% 


| want them— 
4 for only q few cenis eqch| 


NEW! the low-cost* COPYFLEX “20” 





Compore these advantages: 
@*LOWEST PRICED machine of its class available. 
NO FUMES. Bruning Copyfiex machines use no 


vapor developer, therefore cannot possibly emit 
unpleasant fumes. 

NO INSTALLATION. No exhausts needed. Just 
connect to a 115 volt AC electric power circuit. 
NO TRAINED OPERATOR NEEDED. Your secre- 
tary, the office boy, or anyone else con operate 
a Copyflex without special training. 


(BRUNING ) 


Specialists in copying since 1897 
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With this new, low-cost whiteprinter, the Copyflex “20”, you no 
longer need wait for prints. You get them when you want them, 
as you want them—for only 2¢ (average) per. sq. ft.! And that 
includes all costs . . . material, labor, depreciation, etc. 


The Model 20 is a completely new, medium volume machine 
that sells for the lowest price of any machine in its class. It has a 
fidl 46” printing width, takes cut or roll stock, and delivers com- 
pletely developed, ready-to-use prints. It requires no installation, 
no special training to operate. 

Besides making prints of your engineering drawings, it quickly 
copies production orders, specifications, accounting reports, and 
other vitally needed paperwork. See how the Model 20, or oné 
of our other models, can help you. Clip the coupon now and 
you'll be on the road to faster copying — at substantial savings. 


; ~~ ~~ CHARLES BRUNING COMPANY, INC. 
Dept. V-121 100 Reade St. New York 13, N. Y. 


(0 Send me full details on the Mode! 20 Copyfiex. 


(CD | would like to see a Copyfiex machine demonstrated. 


— 








ATTRACTIVE 
IN 


LONG 
WEARING 


PROTECTION 
FOR IRON AND 
STEEL 


— PARLY LUMPOUND 


Parco Compound, con- 

stantly improved over the 

past third of a century, 

now offers greatest effici- 

= ency and economy in the 
protection of iron and steel against rust and corrosion. 
In addition to rust resistance, Parco Compound adds 
greatly to the attractive appearance of the treated 
parts. When it is combined with stains or oils, a very 


dark satin finish is produced. Treated metal may 


PARKER 


be waxed, or may be painted with excellent results, 


While efficiency and flexibility has increased, cost is 
still extremely low. Treatment with Parco Compound 
is quick, simple, uniform, completely dependable. 
The only limitation on size of parts treated is the size 


of the processing tanks. 


Parco Compound meets government specifications for 
military use, and is replacing cadmium and zinc in 
many civilian applications. 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 


PARKER RUST PROOF COMPANY 


E. Milwaukee Ave. 
Detroit 11, Michigan 


LOKGERTE—corrosion resistant paint base » BONDERITE and BONDERLUBE—aids in cold forming of metals » PARCO COMPOUND—rust resistant » PARCO LUBRITE—wear resistant for friction surfaces 
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available in a wide 
iety of types and enclosures 


The superior performance, lower 
maintenance and longer life of the 
new CLARK Type "CY" can now 
be applied to almost any machine 
or operatiom-wequizing AC motor 
starting. A few of the many adap" 
tations are shown here. 


ye Sn 


Re ey 

The pew CLARK Type “CY” proVides the extra protection and 
dependable operation of “Mill-Type™heavy-duty construction 
and @esigni The combimed use of strong nitalti-turn magnetic blow 
outg and twin-break cofiiacts results in new Standards of starter sHetin 6019 CY 2iien-severs 
dependabilify and long, trouble-free service. @gnstant forced ing across-the -line starter 
rot@tion of the arc preventS\burning or pitting of co s—a big 
fagfor in reducing starter md@intenance. The ingenious wae of 
the arc chamBer prevents formigtion of carbon and accumu n 
of ionized gas@s between wirin® terminals — minimizing phas@% 
tophase failures. ‘s 


For every A.C. motor-starting application, the new CLARK Type 
"CY" means incfeased production andjJess maintenance. 


Bullef 6050 CY2 Two 
Bullgtin 6020 CY2 speed gingle winding 


> > arter 
Staffer with air Conseq t-pole star 
ire brecker, in in Sate ige Cabinet 
‘ ™ 


Safe ge Cabinet 





Bulletin 6030 CY2 Two 
phase, 4-wire, 4-pole 
reversing starter 


in Sate-Edge Cabinet a i 2 f 
H . 7? : 7 . —_ 


Bulletin 6018 
Dinatior t 
fusible 

in Sate Edge 





“LARK aprx 
neer demonstrate 
ihe many advantages 
the new Type “CY 


of AC Magnetic Starters 


rus CLARK CONTROLLER co. 


a 
% 
G ~~ 
‘NEERED ELECTRICAL CONTROL + 1142 EAST 152N° STREET, CLEVELAND 10, OHIO 
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HEAT needn’: cool off 


ideas for better products 


HEAVY 
Pp 














isk your molder about DUREZ phenolics 


ns are involved, 


istics in product 


r Sess ns are l rany concen- 


the ph r These alone 
Diastics are nerally heat-stable 


up to su00 I n Neat-resistant 


grades up to 400 } ind higher 
\s specialists in developing phenol- 
cs to Meet unusua! as well as common 


requirements, Durez has carried heat 
resistance well beyond the limits of re- 


cent years. Recurrent temperatures in 


the area of S00 I are Deing met by 


hiled 


minera ed Durez compounds with 


no loss of dimensional stability, strength, 


luster and other desired properties. 

The Durez ir 
trated is impervious to mild solvents, 
hot or cold. The 15°x 12x 5 pop 


corn warmer base is warp-free. The 


the vaporizer 


iron handle never burns the ironer’s 
hand. The soldering tool is safe and 
comfortable to use 

Whatever the product, your custom 
molder can help you see how heat re- 
sistance and other unusual properties 
of Durez can be used to advantage 
in time and money. 

Our field engineers are always ready 


with technical assistance. 


THAT FiT THE JOB 


Hius- 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


Our monthly ‘* Durex: Plastics News" qwill 
keep you informed on industry's uses of 
Durex. Write, om office letterhead, to 
Durex Plastics @ Chemicals, Inc., 2012 
Walck Road, North Tonawanda, N. Y. 
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PERFECT PINS + PERFECT HOLES 
— PERFECT FITS 


—_ <2 
NVUTOVUA Ml 
HONES For Outside Surfaces 


and SUNNEN HONING MACHINES 
for the Holes— 


It’s the New Way to Get Exact 
Fits Without Lapping 








Now, with Sunnen External Hones you can match the precise 
accuracy and exceptionally smooth surface finish produced 

by Sunnen Internal Honing. These new hones for outside 

surfaces are ideal for finishing parts such as valve pistons, + 
pins, arbors, plungers, ejector pins, spindles and shafts. 


Diameter range is from .120” to 2.750”. 


Sunnen External Hones are the only external hones with 
extension holders designed for removing heat treat warpage. 
Defects such as waviness, warpage, out-of-round, and 


centerless grind patterns are corrected quickly and with 





Four external hone minimum stock removal. Accuracy is guaranteed to within 
sets handle complete 


range from .0001”—can be held to a few millionths on some jobs. 
120” to 2."50" 


TYPICAL eee To find out more about the benefits of 


using Sunnen External Hones in your 


plant, send the coupon for FREE i 5 
illustrated booklet. ane 
oe cme ee me tem ne te ee a 
To: SUNNEN PRODUCTS CO. mn 
7977 Manchester Ave., St. Lovis 17, Mo. — 
Please send bulletin on Hove representative coll 


external honing 


Needle Valve Metering Rod Valve Spool Ram 


Nome 


Company 


SUMNNEN PRODUCTS COMPANY 
7977 manchester Avenue ° St. Louis 17, Missouri 
Canadian Factory: Chatham, Ontario 


Address 


City : 





SMALL BUT POWER- 
FUL WI t Electric 
Hoist uses Mor Roller 
(Chain ov tra 


SECRET of ti ‘ obile’s pulling ‘ ‘ in-built 

hvcdraulic fter « ouD 1. th vilraulic jack raises 

the coupler ' transfer part of car's weight to 

the ‘ 0 t t | kmol enormous tractive 
t Morse Roller 
ve th eg 


} 
‘ avily 


rO SAVE SPACE, 


QUADRUPLE... dou nd ngle-strand Morse 
Chain i l h " it sul positiy 
power. Dey i l to operate equal 


Ask the Morse Man for power transmission information! 





100 Morse Zo. I> 
Branch Offices } , 
and Distributors 

to supply your 

power transmis- 

sion demands. 


From coast to coast t re ar presentatives 
and distributors of Morse Powe smission products to give 
you quick information and service en you want it—where you 
want it. Ask the Morse Man first in any case! Check your classified 
phone directory under “Power Transmission” or “Chains” for 


the nearest Morse Man 














o TWO tough power 
problems.... MORSE! 


When ordinary power transmissions couldn’t fill the high-power require- 
ments of the Whiting Trackmobile, Whiting turned to Morse 


They got the answer, quick! Morse Roller Chains and Sprockets, a 
Morflex Coupling and Roller Chain Couplings now transmit more 
than enough power for the Trackmobile to spot. switch and haul fully 


loaded railway cars with ease it less operational cost, too! 


Morse answered another Whiting demand, too, by furnishing roller 
chain and sprocket stub-shaft assembly, small and sufficiently light in 
weight to fit the compact, exacting design of the Whiting Electric Hoist 


. yet sturdy enough to lift heavy shop materials 
Iwo more tough power transmission problems whipped by Morse! 


If you have a tough problem in power transmission, get in touc h with 
Morse. Morse has a complete line of superior roller and silent chain 


drives, couplings and clutches, including the sensational new HY-VO 





Drive. And Morse engineers are unusually expert at helping you utilize 


them for more efficient, trouble-free power transmission at a savings 


Morse Metts 


PT — Power 


BASIC FORMULA © at 
Transmission 


Revolationary Morse HY-VO Drive transmits more horse- MORS. 


power at higher speeds than any other type of drive MECHANICAL 
A single HY-VO Drive will transmit up to 5000 H.P., with POWER TRANSMISSION 


up to one-third longer service life. New design principles 

practically eliminate pounding, bouncing, jerking, vibration. PRODUCTS 

HY-V® opens way to transmit more horsepower from smaller, 

less costly high-speed engines. We welcome your request for hi ceti cee ae an am as an Gn a ao a> 
more information (at present time, though, orders must 


carry priority rating) MORSE CHAIN COMPANY Dept. 254 BOR” warmie 


7601 Central Ave., Detroit 10, Michigan —_ J 





STANDARD DUPLICATING CO. SWITCHES | 


id 


Dupliceting Machine Housing, molded by Gregstrom Corp., Combridge, Moss., 
for Standgrd Duplicoting Machine Co., Boston, Mass 


Write for information on Boltaron, the new, high-impact, 
low - —— forming material. Its eye-appealing but 
rugged. It shapes easily and inexpensively in aluminum, 
haut metal, composition and even wood molds ideal 


for both short and long manufacturing runs. 


Boltaron, a synthetic material, is available in sheet form 
to fabricators and manufacturers. You'll make Boltaron a 


permanent substitute for many scarce metals 


Check over these Boltaron features: resists impact, 
abrasion, alkalis, acids, staining: is water-proof, mildew- 
proof, vermin-proof, grease-proof. It can be punched, 
drilled, tapped, bolted, riveted, sawed, sheared, cemented, 
sewed, sanded, printed, hot-stamped, cleaned, waxed: 
available in a range of decorative colors, finishes, grains. 





SOME OF THE HUNDREDS OF USES OF BOLTARON 


Chemical Tanks Trays (photographic) 
— a and Auto Door Panels 
Typewriter Cases 

teow be Sens (especially for Fender Guards 

food and chemical Luggage Cases 

industry) TV Masks 
Toys Refrigerator and Deep Freeze 
Trays (commercial compart- Door Liners 

ment style) Dash Panels 











For booklet with specifications, fabricating techniques and suggested 
uses, write Dept. £8.12 


BOLTA PRODUCTS SALES, INC 


lawrence, Massochusetts 


For heip in designing and making special injection or comp 
items, write our Custom Molding Division. 


316 








PLAN WITH 
DIEFENDORF... 


On your most dif- 
ficult gearing prob- 
lems let Diefen- 
dorf work out your 
production — plans. 
Competent — engi- 
neers to analyze 
every gear require- 
ment. Gears of all 
types, materials 
and sizes. Made to 


specification only. 


DIEFENDORF 
GEAR 
CORP. 


Syracuse, N. Y. 


DIEFENDG'RF 


GS EAR S&S 








A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
WE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—"‘built-in,” 
RUGGED 
DEPENDABLE 
_ AN Cost 


FOR YOUR PANEL Gj 


PATENTED: No. 2,421,321, Cot. No. 521308-997 


WiLL YOU 7RY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is ona 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—ony quantity. 
ASK FOR QUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 17-1300 
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power modernization 


_.. for increased 


industrial efficiency re ( | re S 


A leading vegetable oil producer* states, 


5 $ od 
- ‘ng Slo-Speed motors, mounte 
Ba A ae a blending tanks in place corre ct 


of worm gear reducers resulted in: production 


e 14% saving on installation costs : . ; 


ts.”” 
by uction in power cos 
: a . - *(Name upor request) | 


ii 


_ SLO-SPEED 


‘ 
| 


GIVES YOU THE ONE BEST SLOW SPEED AND 


gives uninterrupted service— provides versatile 
mounting and flexibility in arrangement of ma- 
chinery — saves valuable space — provides greater 
safety—costs less to install and use. An indis- 
pensable source of slow speed power for: 


Agitators Dryers Presses 
Blenders Feeders Pumps 
Blowers Kilns Screens 
Ask for your copy of 


pictorial bulletin No E-69, 
Cookers Mixers Etc., etc., ete howing Sterling Electri 


Power Drives Turning The 
Wheels of Indust: 


Conveyors Mills Tumblers 


| TERLING ‘cio: 
MOTORS 


Plants: New York 51, N. Y.; Los Angeles 22, California; Hamilton, Canada; Santiago, Chile. 


Offices and distributors in all principal cities. 
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a ‘ies YOUR products 
& the benefit of 


Precious Metal and Precious Metal-Clad 
Tubing — Flat Stock — Contacts — Wires 


Custom made to 
your 
specifications and 
your 


tolerances 


Our Industrial Division is daily solving many of 
the engineers problems for contacts, contact ma- 
terials, collector rings, and small fabricated parts 

. in precious metals . . . precious metal-clad and 
in composite base metals. Our intimately bonded 
alloys provide the advantages of precious metals, 
plus the strength and mechanical properties of 


the base metals. 


@ A letter, stating your problems 
will bring a prompt reply. 


PRECIOUS METAL ° _ PRECIOUS METAL-CLAD 
WIRE - © TUBING FLAT STOCK 
ONTACTS AND WAVE GUIDES 


UNION PLATE AND Wire Co. 


Union Street, Attleboro, Mass. 


New York Office, 30 Church St., New York 7, N.Y 
——-—. Chicago Office, Room 1201, 55 E. Washington St., Zone 2 


SOLID STEEL COLLARS 


with 
UNBRAKO 
Self-Locking 


HOLLOW SET SCREWS 


Used 
Profitably... 


by manufacturers of such 
widely diversified prod- 
ucts as lawn mowers, 
food machinery, textile 
machinery, juke boxes, 
snow plows, conveyors, 
air compressors, agrict'!- 
tural machinery, electric 
fans, bottling machines, 
and dozens of others. 


Precision machined 
from solid bar stock in 42 
stock sizes for shafts from 
3/16” to 3 diameters 


inclusive. 


Write for prices and name 


of your nearest distributor 


~SPS- 


STANDARD PRESSED STEEL CO 





JENKINTOWN 28. PENNSYLVANIA 


Deci 





What’s unusual-about 


U.S. Rubber’s new 


plastic coating ¢ 





For one thing, this new coating, called 
U.S. Roy sar " ct Coating, has 
very high f ¢ id It 
protects 
{vainst 

* Chemical Processing Equipment 

* Tanks * Pipes 

* Tank Cars * Fittings 

ainst weathering and rust: 

* Structural Steel Parts 

* Machinery 








U.S. ROYALGUARD pla 
ting beme pled to 
yarn-carrying wheels used by 
xtile industry. It is air-dry 

» baking ther spe 
required to 
uugh, flexible, 


esistant film 


: . , AM Pp c 
Royalguard is a one-coat system. ..no pri- - rod % 
mer is required. It will find its broadest use femonstrate it 
in chemical processing, rayon and cello- 
phane production, photo finishing, pulp and 
paper manufacturing, sewage disposal, filter- 
ing, electroplating and in mining. Write to 


address below. 


PRODUCT OF 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION, ROCKEFELLER CENTER, NEW YORK 20,N. Y 
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Weldments by Littleford 3% For products - 


EXPERIENCE i waiting to be 
IS YOUR ASSURANCE 

OF QUALITY WORK made 
AT A LOW COST 





Design Engineers have found Littleford’s ex- 
perience in shearing, flame cutting, punching 
bending, rolling and welding plate and sheet 
metals a great boon in developing new pred 
ucts. Fabricated Weldments by Littleford have 
found a place in almost every industry. Engi- 
neers know too that Littleford fabricates with 
unerring precision and assumes a definite re- 
sponsibility for the quality of the finished prod- 
uct. If you have a Weldment problem and want 





this Littleford experience and “know how” te 
work for you, send blueprints for an estimate 
of cost or write for the Bulletin on Littleford 
Weldments. 


FABRICATORS OF PLATE AND SHEET METALS 








LITTLEFORD BROS., INC P L A $ T | 4 0 L $ 


506 E Pearl Street, Cincinnoti 2, Ohio ‘ 
for moulding or coating 


FILLING AN EXPERIMENTAL ORDER. Measuring 24 inches, | 0 R G AN 0 $ 0 LS 


large TV cone, spun of special formula stainless steel, illustrates 

type of experimentai work suitable for mass production by : 

automatic spinning. An example of the all-gage — all-metal for fabric or paper 
any quantity — spinning capacity available at Teiner. Write 


for newest color brochure 51P. coating eee for dipping 


Government specifications for 
temp | 
resist 


ers 
vinyls have been making pri 
look better, last lon . & ar ] 
faster from dealer hel 
years 

Perhaps your product can profit 
from our long experience in the 
vinyl field write today, The 
Stanley ¢ hemical ( o., 81 Be ri! 
St., East Berlin, Conn 


- 


STANLEY 
CHEMICAL 


LACQUERS JAPANS SYNTHETICS ENAMELS 
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SEMS-ly-SHAKEPROOF 


FEATURING SHAKEPROOF LOCK WASHERS WITH TAPERED-TWISTED TEETH! 














THE RIGHT PLACE 
for a tighter fastener 


In communications apparatus and other equipment 
subject to vibration use Bristol’s Multiple-Spline 
Socket Screws 

They hold tighter 
tighter 

Even in the smallest sizes, they can be turned up far 
tighter without danger of bursting or rounding out 
socket walls. The exclusive multiple-spline socket turns 
internal wrenching force into rotary motion, not ex- 
panding pressure 

Other advantages: ideal for compact assemblies and 
hard-to-get-at fastening points. For disassembly, a re- 
verse flick of wrench loosens the set. 


because they can be tightened 


Only BRISTOL gives you the right 
socket screw for every application 


BRISTOL'S 


Multiple -Spiine and Hex Socket Screws... Cap and Set 





SEND COUPON 
FOR FREE SAMPLES 
also helpful bul 
letins on designing 
compact, tight as 

semblies 


Mill Supply Division 
121 Bristol Road, Waterbury 20, Conn 


Please send me free sample of Bristol's Multiple Spline 
Screw and bulletins showing applications to 
NAME 
COMPANY 
ADDRESS 
CITY 
Screw Sizes 
Our problem is mainly VIBRATION [) 
COMPACT DESIGN [) FREQUENT TAKE-APART [() 


Collector 
Rings 


Waco Collector Rings are made in all 
sizes to carry currents of 5 to 200 amperes. Two 
to twelve rings can be furnished on one stub 
complete with brush holders, brushes, studs for 
supporting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and in- 
sulation bushing on the opposite end. The brush 
holders carrying the current are made of brass. 
The collector rings are made of hard bronze 


material, Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited number 
of standard types are available. Send us your 
blueprints and we will design for you the col- 


lector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 


1624-20 VINE ST. CINCINNATI 10, OHIO 
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Big New MB Shaker! 


...rated at 


2500 POUNDS 


force 


20-inch 


shake: table! 


Electrically inter 


locked control’ 


No foundation 
needed! 


Here’s heavy duty capacity for your vibration testing 
to military specification MIL-E-5272 and 41065-B 





Vibration testing reveals in advance how your prod- 
ucts will behave in service. It’s a “must” for military 
equipment. This new MB model C-25 shaker, one of } MB’s ¢ 

the largest developed, provides large “brute force” ™ shaker with 
for meeting military vibration testing specifications. . control panel 
Rated at 2500 pounds continuous vector force, it has Available with 
capacity to produce 15g with 100 lb table load or ; built-in meter 
20g with 58 Ib table load. to read direct- 

An electromagnetic exciter, MB model C-25 fea- ly acceleration, 
tures accurate, continuous, easy control of force and = ore 
frequency. Electrically interlocking controls assure noes 
proper operation. , 

Whether your own vibration testing requirements 
are of large order or small, you can get the answer 
to your problem at MB. Models start at 10 pounds 
force output. Resonant beams for special problems 
aiso available. MANUFACTURING COMPANY, Inc. 

Make MB your headquarters for help and advice 
on vibration problems. You'll save yourself time and 
work. Write for new Bulletin No. ;-ve- on vibration 1060 STATE STREET, NEW HAVEN 11, CONN 
exciters. 











PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION ...TO MEASURE IT...TO REPRODUCE IT 
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| n | , e 
Railroad Industry 


...ideas are engineered and pre- 
served on Clearprint PAPERCLOTH 
Scores of other industries as wel 
specify Papereloth Technical Paper. 
Here's why: 

|. CLOTH DURABILITY —- Protects 
your drawings from the ravages 
of time and repeated handling 


2. NOGHOSTS Its perfect working 


surface invites pencil and ink, 
withstands repeated erasures 
and folding without ghosting. 


3. PERFECT PRINTS Tough yet 
transparent, it never discolors 
assures sharp, uniform prints 


of the finest lines. 
FacTorRY 


, supsavisse Specify time-tested PAPERCLOTH and 
SERVICE a 
your valuable draw ings become per- 


manent. In sheets and rolls. 





ment for road maintenance and construction the world’s most widely used 
single-cylinder gasoline engine on machines, tools, appliances used by in 
dustry, railroads, oil-fields, and on equipment for farm and home d ZA 


Briccs & STRATTON is the world’s largest PAPERCLOTH 
builder — more than 30 years of continuous DEMAND IT— THERE IS NO SUBSTITUTE 


production — of single-cylinder, 4-cycle, air-cooled 


» 
Preferred power for sand and material spreaders and a wide range of other equip ( LE A Ae PF SIN T 





SPECIFY: No. 1025 PAPERCLOTH 
gasoline engines. Briggs & Stratton Corporation, the poper with cloth durability 
. . . — AND: No. 1000H CLEARPRINT 
Milwaukee & Wisconsin, U.S.A. the universally accepted technical paper 
Cleorprint is also available in other weights 
Ask for samples from your deoler, or write 
In the automotive field Briggs & Stratton is the recognized leader CLEARPRINT PAPER CO. 


and world’s largest producer of locks, keys and related equipment. {40D Siay-cqventh Sweet ¢ Bmarpdille, Calli 
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Find BOE 








or a Watchmaker’s Skill! 


. 

€i : 

Fe 

Whether you want to raise the heaviest landing Ss » 


gear or exercise the most precise positioning control, Cecilie Cette Flexible conduit end ig- 


Breeze actuators can meet your exact requirements. Proof Hose Clamps nition assemblies. 


A pioneer in actuator design, Breeze has the engi- 

neering experience, the production capacity and skill > : . 

to solve problems quickly, to meet your delivery ov ( 
é i? 

schedules. So whatever you want to push, pull, raise, “S 


lower, hold, release, twist or otherwise control, it Multiple contact connes- Job engineered, welded 


tors to meet government! diaphragm bellows. 
pays to talk actuators with Breeze. specifications. 


outlining your contro! problem; or submit 
your sketches. Our engineers will gladly assist you. 


BREEZE 


Electrical and Hydraulic 


ACTUATORS & CONTROLS 


BREEZE CORPORATIONS, INC. 


4) South Sixth Stree? Newark, New Jersey Breeze rotary actuator releases twenty 500 Ib. 
paratainers from Fairchild Packet in 10 seconds. 


7 
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unlimited 


There is almost no limit to the number of ways 
Western Felts are serving today. Technical design 
and production specialists for decades have been 
in close cooperation with manufacturers of prod- 
ucts employing felts for such purposes as absorb- 
ing vibration, retaining lubricants, excluding 
dust and grit, filtering gases and liquids, con- 
trolling temperatures and sound, firming and 
lining apparel, covering furniture, clothing peo- 
ple; for padding, packing, sealing, grinding, 
polishing, etc. It can be made waterproof and 
fungus-proof and flame resistant. It will pay you 
to place your felt requirements in the experienced 
hands of Western Felt. Its counsel and products 
will prove profitable. In whatever way you use 
it, Western Felt will add materially to improving 
your product. Insist upon WESTERN FELTS! 


Over 300 Grades 
Produced 


Sheets « Channel « Filters « Washers « Grommets 


Absorbents + Wicking +¢° Padding + Cut Parts 


WESTERN lt 
“ye ’ wo 


Menvutacturers and Cutters of Woo! Felts 


RKS 





“I GOT THEM BOTH 
T ME DAY !” 
HE SAME DAY!" 





SPEED REDUCERS 


SPEND EXTRA “BIRTHDAYS" 
ON THE JOB 


Yes. babies grow up into men in the service life- 
time of a Bond Speed Reducer. Proof of this can 
be found in factories across the nation. In one plant, 
a Bond Speed Reducer has given faithful service for 
75.240 hours. 


There's no secret about the reason why Bond Stock 
Speed Reducers give you extra years of dependable 
service. It's as simple as this—each precision-built 
Bond Stock Speed Reducer is properly designed and 
rated for its particular job. 

The day a right-for-the-job Bond Speed Reducer is 
properly installed on a machine, any concern about 
that particular speed reducer can be forgotten for 
years. Get full details on these long-life speed 


reducers by writing for Bond Catalog 65 today 


Carried in stock by 
DISTRIBUTORS IN PRINCIPAL CITIES 


(Write for name of nearest distributor! 


CHARLES BOND COMPANY 
617-23 Arch Street, Philadelphia 6, Pa. 


STOCK GEARS 
SPEED REDUCERS 
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Ideas on Welded Design—For the Engineers Notebook 


DON'T OVERDESIGN 


‘areful consideration of allowable tolerances 
in reduced costs through elimination of overdesigned parts. 

Precision gears, for example, are an unwarranted expense where 
more economicas gears that are accurate within 1/64 inch will 


often result: 





actory services 


Such gears, for 
chinery, cement mixers, and 


equipment ire pro- 











Two GEAR SECTIONS FROM ONE CUT similar 
AsDEPTH OF TOOTH + TWICE RIM THICKNESS juced by Oxy ren-cutting 
| gc CIRCUMFERENCE OF GEAR C=WIDTH OF GEAR FACE we as shown in th 


Eight steel 
like tnis, oxygen-cu 
from 5-in. thick slabs 


welded together 


to make 


14-ft. jiameter 


pontoon crane>s 


tolerance is only 1/352 


ion about oxygen-cutting, welcilie 
thods, phone or write LINDE AIR f 
Union Carbide and Carbon ‘orpora 
York 17, N.Y. Offices in 
Sompany, Limite 


New Othe 
Dominion Oxygen 





ass SSF 


ff, QA 
SV { 2LE JSAeGA 


“ar Profit 


LINDE AIR PRODUCTS COMPANY 
30 East 42nd Street, New York 17, N.Y 


Please 
send me my free copy of 20-page b 
cokiet 


entit 
led “Improved Design for Weld 
ding 


Nome 


THIS COUPON TOD 
AY 

- Com 

pany 


Street Address 


a 
City 
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NEW... 


Extremely sensitive 
PRESSURE 
& VACUUM 


-  Sunttel TYPE SB 


The new Type SB pressure and vacuum switches are for 
use in applications in which close on-off differentials and 
absolutely consistent maintenance of cut-in and cut-out set- 
tings cre essential in the control of pressure or vacuum. Avail- 
able are two pressure models and two vacuum models. The 
Pressure Switches hove adjustable ranges from 0-15 psi and 
adjustable on-off differential from .1'° we-10" we. They 
may be furnished as calibrated, micrometer type or uncali 
brated for screw driver adjustment 


Electrical ratings at 125/250 V AC between 1200 watts 


SE a sla 3 and pilot duty depending on differential. The Vacuum 


Switches offer adjustable ranges from 30°'-0"’ hg vac with 
adjustable on-off differential from .1'° we-10 we. Fur- 
nished as calibrated micrometer type or uncalibrated with 
screw driver adjustment. Electrica! ratings of both models 


1200 watts at 125/250 V AC 


* * * | 
, wo R L D Special models available for require- 
UNITED ments not included in the specifications 

| 


. * 


above. 
WAR Ti We Successfully ELECTRIC 


Write for new bulletin 4926 P giving 

Performed Numerous Sub- OT REO complete details todoy 

Contracts for a Score of Large COMPANY qumiumeiennmunnmmnnnnunnnttl 
Corporations SETLIST TIME STANDARD & SPECIAL THERMOSTATS 


PITT TM Pitan & PRESSURE switcues ||| 
ME 


STAMPINGS 


n Be Produced 


<>. 
pst nTASY-OUT... =p Ovo 
a Ve 


with compact 2 turn design 


Eliminates trouble spots, costly machining and awkward parts! 


PRECISION PLA Application pictures below show cause opening and closing force 


GOLD * SILVER * COPPER C how simply and effectively cylin is resisted by friction betwee 
NICKEL HROME Patt drical assemblies are positioned turns. Always provides a uniforn 
. * 4 ° A 


and locked by Spirolox! Unique shoulder! No gaps to interrupt 
We Hove Facilities for ‘ j 


two-turn design conforms to uniform circumference; no gs 

internal or external groove to create weak spots. Easy to 

Spirolox will not jump out be flip out with screwdriver 
oar FREE TEST SAMPLES AND DATA BULLETIN 
Send us blueprint of your retaining problem! 
Ramsey Corporation, St. Louis 8, Mo : 


PRESSES * ANNEALING EXTERNAL 


PLATING * SOLPERING * BRAZING *! ENAMELING 
. (FRICTION CLUTCH) 
POLISHIN * BUFFING + ASSEMBLING 


( omplete Faxilities List Gladly Furnished 





AMERICAN EMBLEM CO., INC. 


HILL STREET, UTICA 1,.N.Y. 


SALES OFFICES: New York, Chicago, Philadelphia Cleveland . 
Other Pats. F 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 


Representotives in P pal Cities 
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~»- That Lead the Way in 
COLD FORCING METHODS 


Innumerable parts ordinarily produced by 
machining operations have been made faster, at 
less cost and to close tolerances by the applica- 
tion of cold forging methods. This has proved 
especially true at Allied. Here production men 
not only have the best of cold forging plant facili- 
ties at their disposal but also have the experience 
and ingenuity to determine how such facilities 
ean be best adapted to production of special cold 
forged parts or standard hexagon head cap screws 
. ++ in quantities of thousands or millions... at 
lowest possible cost to the customer. 


At all of the Allied plants — in every department 
— is the right combination of skill and facilities. 
It’s worth remembering when you are looking 
for a dependable source for the types of products 
manufactured by Allied. 











ALLIED PRODUCTS CORPORATION 








DEPT. o-3 7 12639 BURT ROAD ° DETROIT 23, MICH. 


” 
— 7 — 
PLANT 1 PLANT 2 PLANT 3 PLANT 
Detroit, Mich Detroit, Mich. Hillsdale, Mich. Hillsdale, Mich 


ee ie enn pare ae. SENS I tee Om 





Cs ine 
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tow 3 Pitsburgh 
Solved an Q/ 
Pressure Problem* 


Se 


*K An actual case history from the 
Allis-Chalmers Pittsburgh Works, manu- 
facturers of transformers. 


Let Pittsburgh Engineers Solve Your Brush Problems. 
Pittsburgh's complete line of brushes of every 
ty for every purpose, will provide a practical 
nd economical solution of any brush problem 
u might have rop us a line on your com 
eh 
Pittsburg u elp t your rushin peration costs 


Address: PirrspurGH Piate GLas ‘ Brush Di 
Dept. W2, 3221 Frederick A\ 


PITTSBURGH 
FrurV . ‘BRUSHES 


NYT ° ass * HEMICALS * PLAST 





/ 


ft act 
INNER STAINLESS STEEL 


SOLENOID VALVES 


Small size — Rugged — Large capacity 


The small size of Skinner Solenoid Valves belies their rugged construc- 
tion and unusually large capacity. These valves have a standard 
range from 5 to 250 p.s.i., and a special range from 5 to 850 p.s.i., and 
can be used for gaseous or liquid media. Their soft insert seat prevents 
leokage and positiveaction is assured by spring loading. Skinner Valves 
may de used in any position, with pipe connections furnished to suit 
specifications. Power consumption is 10 watts max. Special coils for high 
humidity or high temperature applications can be supplied. Standard 
models are approved by Underwriters’ Laboratories 


Write for Bulletin No. 501 


SKINNER ELECTRIC VALVE DIV) 


THE SKINNER CHUCK COMPANY 


What Kind of Clutches 
Does ROCKFORD Make 


ee aa FoR 
OVER CENTER AUTOMOTIVE 
INDUSTRIAL 
TRACTOR 
MULTIPLE DISC FARM MACHINE 
AT 
SPLINE ORIVE 


GEAR-TOOTH DRIVE | 
POWER TAKEOFF | 


PULLEY DRIVE | AIRCRAFT 
=--3¥% te 21” SiZ8S--4).APPLICATIONS---- 
ROCKFORD CLUTCH DIVISION 
s086G. warn 


20% Catherine St., Reckiord, lilinets 
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\. the preparedness program speeds 
ahead. the demand for aluminum rivet 
wire vrows bigger every day 

This same growing demand applies 
to screw machine and forging stock. 
lo help meet it. Kaiser Aluminum is 
supplying increasing quantities of alu- 
minum rod. bar and wire to American 
industry. We are providing the alloys to 


meetexacting government specifications 


Kaiser £ 


lui 


Grows bigger every day! 


for scores of essential produets ... from 
0126" diameter fine wire for armoring 
shipboard cable to 914 diameter lorg- 
ing stock for structural aireraft parts. 

Our engineering and technical knowl- 
edge acquired in these varied fields may 
hae Ip vou. 

Sales offices in principal cities. Kaiser 
Ouk- 


Aluminum & Chemical Sales. Inc 


land, California 


(MUL 


Setting the pace —through quality and service 








[Teil Us Your Production Problems... pu Sc 

™ ‘ ee ae Logan Manclodutes 
6,975 Standard 
Cataloged Items 


Free Catalog On Request 
AIR CONTROL VALVES 
CATALOG 100-4 


AIR CHUCKS 
CATALOG 70-1 


AIR CYLINDERS 


\ } 
f } : CATALOG 100-1 
ff & BALANCED PISTON AIR and HYDRAULIC PRESSES 


CATALOG 51 


INGS 
, @ COMPACT DESIGN Model 6540 premesinigtine: = > 
4-Way, 2-Position HYDRAULIC CONTROL VALVES 


@ EASILY INSTALLED ) pen ¢ evunoens 
@ SELF-CLEANING nypeauuc POWER UNITS 


CATALOG 200-1 


SURE-FLOW COOLANT PUMPS 
CATALOG 62 


\ 


Let Logan Engincers 

— 

—.< help you design your Air eee 
and Hydraulic Circuits 


Q moves 


Most Models 
Stock Delivery Model 6245—4-Way, 2-Position 





FLUID POWER SPECIALISTS SINCE 1916 


FLEXIBLE 
and RIGID 


any special shapes: 


RODS BELTING 
TUBES EDGING 
STRIPS BINDING 


@ POLYSTYRENE 
j @ CELLULOSE ACETATE 
@ r pe Bang ge ie — delicate . . POLYETHYLENE 


call for the last refinement in 


saving weight, space and friction, the chances a VINYLS 


good that Micro bearings are part of the picture 


a e 

America’s first and only fully ground miniature ball ; « ETHYL CELLULOSE 
bearing, Micro offers 85 sizes and types with 34” to 7 BUTYRATE 

1s” O.D. and in tol [Cc r 


tolerance ranges of ABEC-S5 and above 


They provide all the precision advantages which are : * ACRYLIC 


possible only in a ground bearing, yet they actually cost 





On the Frontiers of Design You'll Find 
Micro Ground Miniature Ball Bearings 


less than comparable unground miniatures 


Write for Technical Bulletin No. 50 





inc. 
StNILWoRTH TJ 





New Hampshire Ball Bearir.gs, Inc. 


3 Main Street, Peterborough, N. H Write Dept. PE 
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Guard Agai 


‘ot 
woron? 


ALTERNATING CURRENT MOTORS 
POLYPHASE 


Squirrel Cage Induction 
Wound Rotor Motor 
Synchronous Motor 


SINGLE PHASE 
Split Phase Induction—1/6, 1/4, 1 
Capacitor—1 6 to 20 H.P 
Repulsion Start, Brush Lifting Induct 
1/2 to 20 HP 
DIRECT CURRENT MOTORS 
1/6 to 300 HP 


GENERATORS 
AC, 63 to 250 KVA 
DC 75 to 200 KW 


GEAR MOTORS 


1/8 to 1-1/2 HP 


MOTOR GENERATOR SETS 
AC to DC, AC to AC 
DC to DC, DC to AC 


Open Protected, Splash Proof, Totally Enclosed 
Fan Cooled, Explosion Proof 

Bail Bearing motors are factory lubricated for sev 
eral years’ normal service. Bearing housing con 
struction permits easy re-lubrication when unusual 
service demands it 


ce.673 
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nst Atmospheric 


Drip Proof 


Splash Proof 


Totally Enclosed Fan Cooled 
a 


Explosion Proof 


1951 





Century Electric Company is 
celebrating its 50th year in the 
electrical industry 











. guard your production against the destructive 
effects of atmospheric hazards, Century offers four 
types of protective motor frames 


DRIP PROOF meets the requirements of most installations 
Use it where operating conditions are relatively clean and 
dry. Top half of the frame is enclosed to keep out falling 
solids and dripping liquids 


SPLASH PROOF keeps splashing liquids out of the motor 


even when the frame is washed with the full force of a hose 
Use Century Splash Proof motors indoors or outdoors 


TOTALLY ENCLOSED FAN COOLED — resists the hazards of 


abnormal concentrations of dusts, powders, grit, oil mists, 
acid and alkali fumes 


EXPLOSION PROOF protects life and property in atmos 
pheres charged with explosive dusts or vapors 

The properly selected protection with the wide varia 
tion of starting torque characteristics to choose from 
provides long operating life and improves the produc 

tion of the driven equipment 


Century motors are available in a wide range of kinds 
and types —in sizes from to 400 horsepower - for 
single phase, polyphase and direct current applications 


Specify Century motors for all your electric power 
requirements 


CENTURY ELECTRIC CO. ss0s rise ss. ss. tovis 3, me. 


Offices and Stock Points in Principal Cities 





Protect Screw Threads Permanently 
in Plastics, Ceramics, and Metals 


Heli-Coil Inserts of stainless steel or phosphor bronze wire 
protect electrical equipment and components from all forms 
of screw thread failure. 
gall, seize or corrode ... 


Threads so protected never strip, 
anti-seizing compound is unnec- 
essary. Heli-Coil Inserts eliminate vibration wear and are 
especially valuable where frequent assembly and disassem- 
bly causes thread wear. 


With Heli-Coil Inserts, clumsy and costly solid bushings 
. design is simpler and product improved. 
The Heli-Coil system permits fewer bolts and shorter threads 

permits production salvage of damaged parts previously 
unusable. 

Heli-Coil Inserts fit National Coarse and Fine Threads, 
pipe threads, automotive and aviation spark plug threads 
Meet all aircraft, industrial and military 
Class 2, 2B or 3 fit 


HELI-COIL 


are eliminated . . 


specifications for 


Protecting Screw Threads for Industry 


CORPORATION 


HELI-COIL CORPORATION 


Danbury, Connecticut 


Bulletin 650 on Design Data 
Bulletin 349 on Salvage and Service 


Please send me 


NAME 


FIRM 


STREET 








“Sentinel of 
the Air Line” 


Also 
Pneumatic 
Grinders 
“Remember, Built - in 
quality remains long 
after first- cost disap- 

pears” 


sh 


FILTER element removes 
solids .00039 and larger. 
TRANSPARENT BOWL pro- 
vides visibility. REGULATOR 
is capable of passing large 
volume with an unrestricted 
flow and minimum amount 
of pressure drop. Self-bleed- 
ing, compact, simple. Ma- 
chined from bar aluminum. 
LUBRICATOR delivers de- 
sired volume of oil. Adjust- 
able Venturi Valve permits 
efficient operation on broad 
range of volume and pres- 
sure. Bowl can be refilled 
without shutting off air sup- 
ply. Any of these 3 devices 
can be used as separate 
units or in any combination. 


Write for Literature 


46 Victor Ave 


DETROIT 3, MICHIGAN 





MISCO Precision 


CASTINGS 


LESS ST 


CAST TO MICROMETER TOLERANCES 


Eliminate 


EXPENSIVE MACHINING 
OPERATIONS 


This display of Misco Precision 
Castings well exemplifies the wide 
range of shapes and sizes in which 
steel parts can be cast to exact- 
ing dimensions with minor or no 
finishing operations. The Misco 
Process permits the use of metals 
ranging from carben steels, ond 
stainless steels, for industrial 


employment to the non-forgeabie 
super alloys for high temperature 
jet aircraft application. Misco, a 
pioneer producer, offers exten- 
sive technical experience ond 
facilities for economical, large 
quantity, processing of small 
alloy steel parts to precise physi- 
cal and metallurgical requirement. 


PRECISION CASTING DIVISION 
Michigan Steel Casting Company 


J 1999 GUOIN ST 
C ( One of the Wo 


of Heat and Corrosion Resists 


DETROIT 


ds Pioneer Producers o 


MICH 


ng All oys 








JOHNSON BRONZE JOHNSON BRONZE 








SLEEVE BEARING SLEEVE BEARING 


DATA 








_— bearing material ild fabri 
cated to meet requirements of corr 


sion resistance. These requirements are of 
listinct types. Corrosion resistance 


installation and corrosion resist 


r installation 


rings May corr 
rage. The cort 
1s Water Tr water 
1al exposure to high 
condensation of water 
metal is brought into a warn 
such conditions that the 
f the metal is below the 
1e rare Cases corrosi 
certain gases present 
These instances sh 
given i l ler to arrive 


the prope venti The resistance An excellent example of resistance to corrosion is this old bronze 
anchor recently dredged up from Monterey Bay, California 


orrosion due 
where it had lain in solf woter for over 300 years 


the bearing 
water or pri nis of a differ 

ler than corrosion resistance under 
ndition n this first treatise A protective service 
t the disc n to the former babbitt for st 


six months. 


perating 


lifferent 


we wi mi 


The approximate tendency to corrode in 
the presence of water is shown in figure Both steel and lead-base babbitt are « 
No. 1, under room temperature condi acterized by pitting when corrosion due 
of all the water vapor takes place. A few pits w 
be not harm either of these materials but 


t 


ons. Steel is the most sensitive « 


materials used and precautions have t 


taken to protect the steel against rusting extensive corrosion may result in 
The amount of protection required de sirable dimensional changes 
pends on the expected time of exposure t nace ronz ffers manufacturers of 
atmospheric < nats ns. If steel-backed Copper-lead will corrode because the lead e , f 1ipment a complete engi 
bearings are to be — , sia eae ae a short y phase is exposed but the lead is isolated in . . nd metallurgical service. We can 
ee rare @ Hgnt Sim of of small areas and not subject to the m hel 1 determine the exact type of 
Sultice ye Os een UP extensive attack of lead-base babbitt earil vat will give you the greatest 

leposit of tin or a the ngest 
ating is used. For periods of 

to two years an electr Tin base babbitt, bronze and al 
al manner. As 


plus a light grease is used may stain on exposure to the atm i 
f Sleeve Bear 


for overseas ship but damage due to corrosion 
e1 


is often used. conditions is practically unknown mm 
Why 


Relative Comparison of Corrosion 
This bearing sheet dato is but one of o series 


STEEL ee eee You con get the complete set by writing to 
LEAD BASE eh LINACRE 

COPPER LEAD gues 

TIN BASE aoe 

BRONZE — 


ALUMINUM = = 
SLEEVE BEARING HEADQUARTERS 


Fig. 1 Tendency of bearing meoterial te corrode in the presence of 
water vapor et room temperature. 508 $ MILL ST. + NEW CASTLE, PENNA 
335 


cto 
«yf 
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@ Heavy-Duty 
5 CLUTCHES 
and 
POWER 
UNIT 
DRIVES 


installing electrical Installed Buchanan Critical parts 
connection with Buchanan Splice “ap and cold Neaded 
“pres-SURE tool” Term nd” Lug by Scowilt 











cuts 


parts 
cost 


75%... 


improves 
product 


FUNK Power Take-Offs are 
available in a wide variety 
of types to fit most require- 
ments for shaft speed and 
installation space. Designed 
to fit any Ford Industrial 
Engine or standard SAE fly- 
wheel housing. Above is 
heavy duty clutch and gear 
reduction unit. Write for 
specifications, or for assist- 
ance on any special power 
problem 


FUNK Products 

include: 

Straight Power 
toke-off clutches 


Gear reduction 
take-offs 


Right angle take-offs 
Front end take-offs 
Jack shaft extensions 


Ford Tractor Conver 
sion Kit changes to 
6 or V-8 engine, 
doubles power 


with SCOVILL 
cold heading 


This special crimping tool, manufactured by 
Buchanan Electrical Products Corp., makes 
electrical splices and terminations, quickly and 
easily. The wedge-shaped parts which do the 
actual crimping formerly required four differ- 
ent manufacturing operations. Now they are 
cold headed by Scovill at about one-fourth their 
previous cost. 
Perhaps Scovill cold heading can help short- 
cut your way to lower production costs, in a 
new product you now have on the board, or one 
up for re-design. Your sample, blueprint or out- OF normal 
line of your problem will get prompt attention = 
from Scovill’s cold heading design experts. 
Write fer 


= HEADING Bul 
CNetin « 


“Guide to the Profitable . n Pies ’ 
Use of Cold Heading” — - 
Bulletin No. 2 describes 
the advantages and 


limitations of this process j 
for the designer. It's J 
free for the asking 


MECESSEO HEAD SCREW + SIMS © TAPPING SCREWS 
STANDARD MACHINE SCREWS «+ PECIAL COLD HEADED PARTS 


SCOMLL 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN 
Montclair, N. J. + Detroit - Wheaton, Ill. + Cleveland + San Francisco » Rochester, N.Y. 


FUNK AIRCRAFT CO. 


3301 Airport Drive Coffeyville, Kansas 





s 
> flow 
re c 
ly Oo 4Vailable 
. Pen se € for n 
Seat or hook Vice; With orm 
INS disc ae Stainless st 
’ Sizes fr 4 
om 


WHERE CAN 
YOU USE THIS 
AUTOMATIC VALVE? 


No pilot valves 

Temperatures to 400°F. 

Differential Pressures to 
AWN ! 150 Ibs 
FASTENERS AND Immediate full flow 
SPECIAL PARTS 


Heavy duty construction 


813 WOOD ST. THREE RIVERS, MICHIGAN S 
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a 
NELSON, Monogr 


solved our 
doors Vi br ation problem 


“In designing our Type CH Ventilating Sets, testing their standard belts on their special 
we found heavy vibration in test models . . . equipment to meet our requirements. These 
and traced the trouble to the short-center belts, perfectly matched and with uniform 
V-drive. When we called in Durkee-Atwood cross sections, cornpletely eliminated vibra- 
engineers, they showed us that the vibration tion. They run so true that we have not had a 
was caused by the multiple belts. Durkee- single complaint from the field on the perform- 
Atwood solved this problem by vibration- ance of this ventilating set.” 





WHAT’S YOUR V-BELT 
DESIGN PROBLEM? 


Vibration? A ‘“‘different’’ V-drive? Then give 
Durkee-Atwood a chance to help engineer the 
design! Durkee-Atwood is a medium-sized 
company, SO we Can give exacting attention to every 
belt order. With our special testing equipment, 

we assure absolute matching of multiple belts 
make sure that cross sections are perfectly 
uniform. This means vibration-free transmission for 
you .. . smoother operation and longer lasting 
service for your products 

Our moderate size permits fluid production, too 
special work and emergency orders. Yet D-A’s 
six modern plants and up-to-date equipment 
can handle your biggest orders! 

If your current project calls for a unique V-drive 
—a “‘mule drive’ for example, or a drive using 
sheaves smaller than recommended minimums 
experienced Durkee-Atwood engineers are at your 
service. They will help you meet your special OEM 
requirements . .. help you get the results you want 

In our 30 years in business, we have established 
a record for quality V-belts. That is why we 
can guarantee the life of every Durkee-Atwood 
V-Belt! Write for complete details—or ask your 
nearest Durkee-Atwood distributor. 


V-DRIVE ENGINEERING 
WRITE FOR FREE COPY a : | 
ATWOOD = _— 


DURKEE-ATWOOD COMPANY 


Dept. PE-12+ Minneapolis 13, Minnesota 


Capocities from 500 cin te 16,000 cfm. 
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ever see 
a conveyor belt 
with horns? 


- 


Textile processors will recognize this unique belt as part of a Bale 
Breaker the device that rips apart bales of raw fibre for pro 
cessing. Heretofore, it has consisted of a series of steel spikes 
mounted on canvas belting. However, the spikes often strike 
stones, bits of metal or other foreign objects inside the bale, caus- 


ing sparks that ignite flash fires that burn the belt itself 


Cambridge design engineers solved this problem by attaching 
metal spikes to a standard woven wire conveyor belt. Results 
fewer fires because Monel metal spikes reduce sparking, no belt 
damage or repairs when fires do occur, water from sprinklers will 


not harm the belt, longer belt life from all-metal construction 


This is a typical example o. the many unusual or difficult prob 
lems solved by the use of Cambridge woven wire conveyor belts. 
Cambridge belts can be constructed from any metal or alloy in a 
wide range of open or closed weaves. For any problem of combin 


ing product movement with processing through a 
heat, cold or corrosive agents, rely on the experi 
enced advice of your Cambridge Field Engineer. 


Write direct or see “‘Belting-Mechanical" in your . Wes 


Classified Telephone Direct ory - 
—— 
FREE CATALOG gives 
The Cambridge belt specifications, con- 
struction features, en- 
Wore Cloth Co. gineering dete and 
Dept. P * Cambridge 12, Md. Stone ponte Including 
. foed, ceramic, chemi- 
cal, metatworki 4 
See us at the Metal Show cthere, WMA POOAY 
, BOOTH C-II!1 FOR YOUR COPY of 


this valveble refer- 
OFFICES IN PRINCIPAL INDUSTRIAL CITIES ence. 


990 
335 


FOR MANUFACTURERS 
OF PORTABLE EQUIPMENT, 
CARRYING CASES, 
PARTS BOXES, Etc.! 


@ non-rattling « rugged 
construction e rust-proof 
@ meets Air Force and other 


Government specifications 


Here is the handle you have been looking for—one that 
is ideally suited for anything that must be lifted by a 
side carrying handle. Bendix-Friez engineers developed 
this handle to meet Air Force and other Government 
specifications for many kinds of special equipment. The 
unique, rugged design of this handle, with its “snap 
back” feature. is such that neither shock nor vibration 
will cause it to rattle. Built of aluminum and stainless 
steel. it can be riveted or welded to the side surfaces of 
any kind of container or de- 

pressed in the sides. Available 


in large or small lots, orders wili Bendix- 


he filled promptly. Write today A 
yp I Fri e z 


FRIEZ INSTRUMENT DIVISION of 
1336 Taylor Avenue eviarien convesares 
Baltimore 4, Maryland 
Expert Soles’ Gendt Internationa! Division, 72 Fitth Avene, New York 11, N.Y 


Jor our new lower prices 


NEW 
CATALOG 


HYORAGLIC 


THE COMMERCIAL SHEARING AND 


P.0 BOX 719 YOUN 


STAMPING CO. 


OHIO 
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sére you taking full advantage of the constantly growing range of forgings? 
Typical is this aluminum alloy forging with a projected area of more than | ,000 
square inches used in the wing structure of a modern military bomber. Such 
forgings are today made possible by the use of the largest die forging press in 
America (18,000 tons). For hammer or press die forgings of aluminum, mag- 
nesium or steel, Wyman-Gordon engineers are ready to serve you—there is 


no substitute for Wyman-Gordon experience. 


Standard of the Industry for More Than Sirty ae 


VA VANE GORDON 


FORGINGS OF ALUMINUM © MAGNESIUM © STEE 
WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS \ DETROJT, MICHIGAN 


~~ 


< 
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Eliiott has a background 
of more than 50 years... 
exclusively in... 


v4 
' [ f X | K l is Elliott specializes in Heavy Duty Flexible Shaft units for power 


take-off of truck and tractors, for operating pumps, compressors 
winches, and similar units @ Elliott supplies Flexible Shafts to build 


ers of Grinders, Sanders, Polishers, Concrete Vibrators and other 

portable tools for working in metals, plastics, wood and ceramics 

@ Elliott manufactures Cores with windings and materials to suit 
f 


every particular requirement, using the best grades of Full Music 
wire, Stainless Steel wire, or High Carbon wire to fit the job 


Bring your Power Transmission Problems to ... 


Elliott Engineering Service will help you select 
the type of Flexible Shafting and standard 
accessories which are best suited to your par- 
ticular type of work. Inquiries are held in con- 
fidence, and this service is your without 
obligation 


Ask for — MANUFACTURING CO. 
Circular 207 | Sweet's 


("HEINZE Imperial 


SUB-FRACTIONAL HORSE POWER MOTORS 


‘TRACING CLOTH FOR HARD PENCILS 


a | \ 
(Ab 
a 


L| | fal 
a ‘ < 


00 66 O OO OFS 0088 0066 Oe Oe Het tee tees sees 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distingyished by its 
special dull drawing surface, on 
which hard pencils con be used, 


eames (11/01 Ia 


For the operation of pumps, fans, advertising displays, 
brooders, space heaters, range oil pumps, small hair dryers, 
desk fans, toys, time-switching devices, small water circu- 
lators, kitchen mixers and hundreds of other devices requir- 
ing “mouse power”. 





Type KF saves space in sewing machines and business 
machines. 


VARIOUS MOUNTING DEVICES 





Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists PENCIL 
the effects of time and wear, and — . 
does not become brittle or opaque. TRACING Sate) 


Heinze Electric Co eo TT come Fk 
685 Lawrence Street - 


All described in the Heinze catalog 








Osececsese 
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Found: 


ONE GEAR THAT LASTS AS LONG AS THREE 


Another case that shows how National 
Bearing Division has reduced operating costs 


\ 4 hen any machine makes a habit of break- 
ing down periodically, it’s time to take stock 
of the problem—before production losses and 


replacement costs skyrocket. That's just what 
faced a large Midwest steel plant . . . frequent 
breakdowns of a takeup frame used in coiling 
wire. The wire, under tension, built up stresses 
that caused the transmission gears to strip. 

National Bearing Division engineers made 
a special study of this mill’s problem. They 
recommended changing to a bronze alloy 
known for its ability to retain the anti-frictional 
qualities of bronze, yet have an unusually high 
degree of strength. 


Result? Not a single gear supplied by 


National Bearing Division in this alloy has 
stripped in the last three years! That com- 


AMERICAN 


pores with the former average service of 

just six months. 

Any production man will know that the sav- 
ings are tremendous, especially over a period 
of years ... savings made possible by National 
Bearing Division metallurgical research on 
bronze application—plus the engineering skill 
to interpret this research in terms of solving an 
on-the-job problem. 

It's another example showing that we have 
the facilities, the experience and the proved 
ability to save money for our customers on 
any problem involving... 


Non-Ferrous Bearings and Castings— 
As-Cast or Machined 


Bronze Bars— 
As-Cast or Machined; 
Cored, Solid, Hexagon 


Bobbitt Metals— 
For every type of 
bearing service 


NATIONAL BEARING DIVISION 


COMPANY 4932 Manchester Avenue + St. Lovis 10, Mo. 
PLANTS IN; ST. LOUIS, MO. © MEADVILLE, PA. © NILES, OHIO © PORTSMOUTH, VA. © ST. PAUL, MINN. © CHICAGO, ILL. 
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There is only one PENTRATE ... the oldest name in black 


oxide finishing. Since 1923, it has stood as the leader in uni- 


formity, dependability and quality. Discerning metal finishers 


have used over twelve million pounds. This label is your assur- 


ance of reliability and continuous research for an even better 


product — insist on it! 


Pentrate meets U. S. Gov. Spec. 57-0-2, Type Ill, Class A. 


BRONZE? 
diate ws 
brass? 


Stainless 9 
MONEL? 


which alloy 
for your fastenings? 


Harper knows becouse Harper 


speciclizes in them All .. . and whether your problem is 
corrosion, abrasion, heat, stress, appearance or o combination 
of these, Harper has met it before through many years of service 
to all industries. Over 7,000 items . . . bolts, screws, nuts, rivets 
and accessories . .. in stock ready for delivery from warehouses 
and distribvtors coast to coast. 

Send for new Price List and Stock Book. 


The H. M. Harper Co. 
8203 Lehigh Ave., Morton Grove, fil. 


Rush my free copy of new Price List 
and Stock Book 


HARPER 
EVERLASTING 
Specialists in ALL non-corrosive metals 


342 


HEYCO STRAIN RELIEFS 


Provide permanent protection and anchor 


cords to chassis or machine housing. 


_ A PX 


E pRODUCTION costs 


QUE 
PREVENT puSH, PULL, pena 
ELIMINATE ENTRANCE GR 


FREE TEST SAMPLES! 


Let us know the size wires self. Many hundreds of 
you are using...we'll send products now incorporate 
you free Heyco samples UL Approved Nylon 
and application datasothat Heycos .. accepted standard 
you can test them your- m Strain Relief Bushings. 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH 3, NEW JERSEY 
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Let your J-M Friction Specialist; 


help find a cure 


If your organization is having friction 
material problems, a phone call or let 
ter from you will enlist the help of a 
Johns-Manville specialist 


His expert knowledge and wide 
practical experience will help you 
quickly select the right friction mate 
rials you need, no matter what the job. 


How can Johns-Manville give you 
this ‘‘Johnny-on-the-spot” service? 
Three short sentences tell the story 
1. We are pioneers in the manufacture of 


friction materials for every type of 
equipment 


2. We have built up a storehouse of 


‘know-how’”™ by our contacts in 


JONNS MANY 


supplying these materials to prac 
tically every type of industry 


We maintain one of the most exten 
sively equipped laboratories in the 
world for the development of fric 
tion materials 


So regardless of your problem, don’t lose 
time. Instead, phone or write your nearest 
Johns-Manville ofice—or Johns-Manville, 
Box 290, New York 16, N. Y.—and a J-M 
friction specialist will be on his way to 
help solve it in a hurry 


Here’s your guide to the right 
friction material for the job — 


Even if you do not have an immediate 
friction material problem you may have 
use for a reference source. Booklet FM 
12A (right) is yours for the asking. It 





‘ 


contains complete desc riptions, specific a 
tions, and a handy selector chart. For 
your copy write Johns-Manville, Box 290, 


New York 16, N.Y. 





_yy Johns-Manville Abeer FRICTION MATERIALS 


Md 


PRODUCT 
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MATERIALS HANDBOOK 


New 7th Edition—Just Published 


Presents the most pertinent 
and important facts relating | 
to more than 8800 materials t 
enable executives, purchasing 
agents, and engineers to make | 
comparison avoid checking | 
many sources, and quickly get 
a@ working knowledge of the 
s best suited for a 
ar purpose. Gives de- 
information on chief 
cs, omparative | 
sources substitutes, | 
ants, and uses for each | 
Includes a section 
portant economic geog 
raphy. By George S. Brady 
7th Edition, 879 pages, $8.50 





NOMOGRAPHIC CHARTS 


A collection of 92 timesaving charts for simplifying 
snd speeding up engineering computations The 
athematics and gene 
f bydrau 


and ¢ 


\pianat 
m nomographs 

terse r and alignment n z 
Albert Kulmann, 244 pages, $6.50 


DIE CASTING 


A new book covering the com- 
| ponents and operations of die- 
| casting equipment—design of die 
castings construction of large 

¢ and the requirements 

positions, and applications 

| th die-steels and die-cast- 
| ing alloys. The advantages and 
wivantages of die-casting 
parec other production 
alyzed — the 

asting costs 

| explained. By H. H. Doehter, 

Chairman of the Board, the 
Doohier Jarvis Corp. 502 pages 
| 281 iMus., $8.00 


ren Rn 


QUALITY-CONTROL 
HANDBOOK 


1. Head radii Just Published 


, A reference of industrial know-how on the funda- ~ ~ . 
Head diameter mentals and means of achieving better product Cap screws .... . Set screws 
Body diameter quality at lower evet. Use it for basic or advanced Shoulder screws . . . Allenuts 


review of all phases, not only the statistical, of 


Thread form the quality-control function—for quick reference Flat head cap screws . . Keys 
Lead error Se aS ecord forms, and other Dowel pins .. . . Pipe plugs 


wctical informati 
Thread size Seiten: ean 
Rockwell hardness rol, and assurance of quality; appl 


processes and products. Every secti 18 work 
Head - Body - | @ of specialists; illustrative examples from act Maes , ' 
Thread concentricity Ases and records offer practical working informa The important help that an 
. > tion. Edited by J. M. Juran, Consulting Manage- experienced supplier can give 
Head height ment Engineer, 768 pp.. 6 x 9, 176 illus., $10.00 — . imes of sh ‘. 
ogee ge depth payable $2.00 in 10 days, $4.00 monthly you in times of shortage. 


SOS SNnNSYVevn 


— 


SEE THESE BOOKS 10 DAYS FREE 
coo 
McGraw-Hill Book Co., 330 W. 42nd St 
ination om approval, In 10 dase” 
keep 


NING 

ews oreat 

ign-Made. | 
bond 


wak 
Allen-Type 5 
ecesserlly al 


lays I 
’ 


Get geo? 
tlw Met sive 
this blac 0 


crews it 


A 


oO 


r 
This offer es to U. 8 y 


a 
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if your 
reputation 


A furnace blower's good name ts like an orchid. It 
hrives on warm air. In fact a blower must deliver 
warm comfort all winter, reliably and without fail, at 

ur customer's command. That's why so many 
lower manufacturers power their products with 


Hoover Motors! 


Hoover Furnace Blower Motors avail 
able in ratings of % HP through /s HP 
split-phase, and % HP through % HP 
copocitor-start. All feature 1725 RPM 
speed; all are equipped with an auto 
matic thermo protector, Gits oilers and 
co resilient base. Built to meet NEMA 
mounting standards. Approved by Un 
derwriters’ Laboratories 

Write today for complete informa 
tion—on furnace blower motors or on 


motors built for other purposes 


THE HOOVER COMPANY 
Kingston-Conley Division 
68 Brook Avenue 
North Plainfield, New Jersey 





Hoover furnace blower motors give smooth, quiet 
lependable service. They're dripproof, equipped with 
automatic thermal protection, designed for a 40°C 
temperature rise. They're built like motors costing 


far, far more 


They come in different HP ratings, both split phase 


and capacitor-start, so there's sure to be a Hoover 


Motor to fit your furnace blower. For that matter, if 
you make ANY motor-powered equipment, there's 
undoubtedly a Hoover Motor to meet your needs and 


help YOUR reputation grow! 









































Gutow-Canwned-Cuton-Wlade 


to your application 


CUYAHOGA 


Makes Anything 


: from 
1ES % 
SORENG ELECTRICAL spECIALT » | yw ROUND or 
FLAT STEEL! 


Production-engineered to 
assure top quality at low cost 


SPRINGS 
WIRE PARTS 
WIRE FORMS 
STAMPINGS 


Every Type Any Style 


. 
Custombuilt to 
fit your need 


Produced in any quantity... lorge 
production runs a specialty 


The CUYAHOGA SPRING (0 


SUBSIDIARY OF THE Gagium stim coReP 
10252 B£R8tA ROOD A CLEVELAND 2 ONIO 


eB Bee eeeeeeeeeeeaeesees & 
FOUW TYOFS 


WOVEN BRAKE LINING 


COVERING ALL INDUSTRIAL 
REQUIREMENTS FOR INTERNAL 
AND EXTERNAL BRAKES 


Custom-made components at production-line 
prices. Isn't that what you want? Then look to 
Soreng for quality electrical specialties—for both 


defense and civilian production. 


SPECIALISTS IN SHORT RUN ORDERS 
Soreng Solenoids, Switches, Terminals and WE INVITE YOUR INQUIRIES 


other components are expertly engineered and 


manufactured to your specific application. That SOUTHERN FRICTION MATERIALS CO. 


; a ae a ee ee. ie 4 
means they do a better job throughout a Jonge» 


service life. Strict quality control and mass pro- 
duction are your assurance of dependable com- 
ponents at competitive prices. 

So why not see for yourself what Soreng can do 
for yowu—on both your regular and defense work. 
Your inquiry will receive prompt attention— 
without obligation. Please address Dept. N112. 


DROP-FORGINGS 
Specialists In Electrical Specialties NV) 


ANY SHAPE + ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Dato Folder Helpful, Informative 


9555 Eden Ave., Schiller Park, Ill. (Chicago Suburb | J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y 
Plants: Schiller Park, Ill. +*© Fremont. Ohio 
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There once was a hunter named Hank 

Who ordered parts for this open-air tank 
(An idea that’s dear to us all) 

We said, “Hank, we're delighted 
But please don’t feel slighted 

If top-rated jobs get first call.” 


ibricate tubul , r. | 
H & HH. Fron 


s for 20 mn 


think o 


H & H mokes 
brass or copper tubing 

ranging from “%" O.D. to 
ond incvding 120.0. Aso I & MAL ruse aND MANUFACTURING COMPANY 
brass and copper LOCKSEAM siti tects Giana enantio 

tubing for aircraft, jeep, , rth Form . ee 

truck and stationary engine lathes 

cooling components. 


H &@ H MEANS QUALITY AND 


Cgerd Wie tut dele mahtig Of + Lid 
¢ 


SERVICE IN BRASS AND COPPER TUBING 
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499-14: 
COMPLICATED 
MECHANISMS 


WITH 


ALUMINUM 
EXTRUSIONS 


fast deliveries CYLINDERS 


on A, B,C and E Allotments t 


Any shape that can be contained in a 6 inch circle. Any length 


up to 40 feet. Send drawings, specifications and data. 


Fabrication facilities available ! 


We are equipped for aluminum fabrica- 


tion from extrusion to finished product. 
Address Dept. PE-12 


MICHAEL FLYNN MANUFACTURING COMPANY 


700 East Godfrey Ave., Philadelphia 24, Pa. 
Telephone Fidelity 2-5500 


Wherever you have to— 


F< PUSH or PULL S 
LUFT or LOWER <= 
GL PRESS or SQUEEZE * 
“THT o TURN 7” 

[ES OPEN or CLOSE 


Ledeen cylinders provide positive 
dependable power and pressure in 
straight line motion. Designed for air 
oil, or water operation, they are uniform 
in design and construction, affording o 


wide number of varieties and adapto- 


~ 


MODEL N28 FAD 


actured to operate into 


n test equipment 


tod j 
c¢, d 


SPECIFICATIONS 


Its and 30 cycles, at 1800 RPM. Extremely 
t ous duty, ball bearings 


d to meet your individual requirements 


tage ranges at required frequencies 


585 DEAN STREET ° BROOKLYN 17, N. Y 


high and low 


tions. Ledeen cylinders are easy to 
install, occupy minimum space, and are 


built for long, economical service 


Standard Ledeen cylinders and mount- 
ings are available from distributors’ 
stocks in major cities. Special cylinders 


if required. J.1.C., of course 


Lin Cylinders 
are GOOD Cylinders 


l 
Write for Bulletin 500 


Ledeen Wipg. C2 


1610 San Pedro 
Los Angeles 15, Cal 
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For 
conductivity 
plus strength 

specify 
BERYLCO 
10 and 50 





te 
¥ 


=} —— 


Need a current-carrying material which 
is harder than copper, with greater 
resistance to wear 2 Investigate Berylco 
beryllium copper 
Berylco 10 has a conductivity of 45% 
and a tensile strength as high as 
200 psi. It also has high elastic, 
endurance and 


impact strength 


good corrosion resistance ability to 
withstand high temperatures. It ha 


been widely used in circuit breakers, 


switch gear, and other current-carrying 
parts. It is available as strip, rod, bar, 


wire and forgings. 


Berylco 50 has even greater conductiv 
ity than Berylico 10. It exceeds the re 
quirements of RWMA Class 3 resistance 
welding alloys. Its hardness and conduc 
tivity make it ideal for spot, seam, 
flash and projection welding dies and 
electrodes. It is available as rod and 


bar stock, and as seam welding wheels 


Strength onductivity, resistance to 
wear are only a few of the superior 
properties of Berylco beryllium copper 
Find out what Berylco can do for you 
take advantage of the technical know! 


edge of the worlds largest producer 


Tomorrow's products are planned today 
with Berylco beryllium copper 


SAMPLE MATERIAL AVAILABLE FOR 
TESTING PURPOSES 


CORPORATION 


DEPT. 1L, READING 2, PENNSYLVANIA 


* Cleveland « Dayton ¢ Detroit « Chicago * Minneapolis « S 


Representatives in principal world-trade centers 


DrEcEM 








require big 
Universal Joints 
.- built by 


BLOOD BROTHERS 


Heavy-duty steel rolling mill equipment like this MESTA 

68" Hot Strip Mill demands a log from universal joints. And BLOOD 
BROTHERS Universals meet all the requirements: Tremendous strength 

long resistance to wear, and toughness to match heavy shocks or starting loads 
That's why — for big jobs or small industrial machines, commercial vehicles 
or agricultural implements, engineers rely on BLOOD BROTHERS job-matched 
universal joints. They've proved their ability to “stand the gaff” through 
countless hours of rugged duty 

specify, call on BLOOD BROTHERS for engineering 

consultat and suggestions 


Be fore you 


'BLOOD BROTHERS machine co. 


| 1 Division of Standard Steel Spring Co 


ALLEGAN, MICHIGAN 


Chicago Office: Great Lakes Spring Division, 7035 West 65th St 





ROME AL; 


“PLASTICS* =a 


Depertment. Their recommendations will be for- 


werded to you promptly. 


THE HARTFORD STEEL BALL CO. 


HARTFORD, CONN 


NEWARK @ OFFICE EXPORT OFFICE NEW YORK CHICAGO OFFICE 


MARKET 169 PHONE PENNSYLVANIA 6 2078 FRANKLIN 19 


Pressure Reduc- 
ing and Regulating 


Laundry Pressing Equipment Manufacturer 
Specifies CASH-ACME 

wu have the problem of finding a lifetime valve that will 

a consistent performance year after year on the prod- 

sects you manufacture, write CASH-ACME today. We can 

show vou the lifetime installation to handle pressure contro! 

without failure and kelp with the successful operation of 
your equipment 


caSh 
TT eee 


wtomatic Valves 


A. W. CASH VALVE 
MANUFACTURING CORP. 
6662 E. Wobosh Avenve 


Decotur, Minois 





NEW souno weve. marae 


Improved Design 
Accurate - Simple to Use 


MEETS ALL STANDARDS of // 
Standards Association, the 
The new Type 1551-A Sound-Level Meter is very easy to 
handle. It weighs only 11 pounds, including its battery power PORTABLE 


r 


supply. It is simple to operate requiring only the switch selec- 
. SIMPLE TO OPERATE 


tion of the appropriate response'characteristic, and then ersounel can mahe it 


an anyone 


the adjustment of a single attenuator switch until the 
° COMPLETE BATTERY OPERATION 

indicating meter stays on scale. The sound level is the tandard batteries, readily avail 

sum of the attenuator and VERY wine RANGE of 24 to 140 


meter readings Re veasure practically any 


When not in use, the 
EXCELLENT STABILITY tm proved 


microphone folds back tive feedback amplifier circuits 


into the instrument panel, ’ NON-DIRECTIONAL 
CRYSTAL-DIAPHRAGM MICROPHONE 





automatically turning off 
TWO-SPEED INDICATING METER for steady 
filament and plate voltages. or rapidly fluctuating sounds 
EXCELLENT ACCURACY — freque? 
sponse curves witatn current 


rances when 
standardized 
measurement 


for average machinery 1 


INTERNAL CALIBRATING CIRCUIT 
itivit in be standardized at 


time from any 115-woll a-c line 


WIDE FREQUENCY RESPONSE of am p/ 


> 


er and panel meter LO ¢ le 


wm yaies 
LOW TEMPERATURE & HUMIDITY 
EFFECTS readings independent 


th over normal room 








al 


READILY USED WITH ACCESSORY IN- 
STRUMENTS such as graph 
corders, frequency and wave 


magnet labe recorder 


MANY ACCESSORIES AVAILABLE 


ippiicalions ; wnciuded are 


Type 1551-A a shine in Mak and 
Sound-Level Meter. . $360.00 measurements, for reproducible 


¢ al end of long cabl 





STROBOSC OPES VARIA - & MO LEVEL mETERS 


wma GENERAL RADIO Company 


MPEDAMCE STAWOARDS « V ' 275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S. A 


“ 


se NEW YORK 4 vw cH a 
TMETERS « FREQUENCY STANDARDS ~— A 





TORS + PARTS AND ACCESSORIES Since 1915 — Designers and Manufacturers of Electronic Test Equipment 








For Parts that must be 
An alloy with TAKEN OFF~PUT BACK-BUTTONED TIGHT 


practically no thermal expansion 


up to 400°F LION FASTENERS 


Note in the graph how the low thermal 
expansion rate of Carpenter Invar “36” 
compares with other metals. The free- 
machining alloy, Carpenter Free-Cut Invar 
36", has the same low expansion char- 
acteristics and simplifies production of 
machined parts 


Where the operation of precision instruments 
or machines is affected by temperature vari- 
ations, the low expansion of this alloy helps 
to insure constant accuracy. Another 
important use is in automatic on-and-off con- 
trols, such as thermostats. These controls are 
operated by the difference between invar's 


low expansion rate and that of a high 


expansion metal LOCKS TIGHT WITH A QUARTER TURN 
Always at correct tension 


Lion Fasteners are right for buttoning parts that must be 
removed repeatedly for inspection, maintenance, or other 
reasons. 

Vibration and shock can't loosen a Lion Fastener. Even 
an inexperienced service man can't replace it wrong. A 
quarter turn opens it. Another quarter turn locks it. The 
tension is designed into it. 

Lion Fastener Spring Assembly is quickly spot welded 
or riveted in place. The stud cannot be lost. It is grommeted 
tight to the sheet. They will button sheets .040 plus or .020 
minus over or under standard rating. The misalignment is as 
much as .156. The one-piece forged stud is tested to 1425 lbs 

L ‘ Write today for demonstration kit and application data 


TYPICAL APPLICATIONS: INSPECTION 
PLATES «+ COWLING ~+ ELECTRICAL 
For detailed engineering data on the PANELS + CABINETS » DUCTWORK 
Carpenter Invar ‘36’ alloys, write for a 
copy of the Carpenter Low Expansion Alloy 


book. It contains 23 pages of data on expan- Aa Rey, 

sion and mechanical properties, oY ™ 

physical constants, etc —) Ss ? He 
ee THE CARPENTER STEEL COMPANY 


ee Pree DEMONSTRATION KIT contains 


Export Department 


Carpenter Stee! Co., Rdg., Pa sample Lion Fasteners to help you visualize 
CARSTEELCO ; : . 
their adaptability to your product. Write on 


THE CARPENTER STEEL CO.. Reading. Pa your company letterhead. No obligation. 


riease send 


FASTENERS, iNC.cm 


300 Main $t., Honeoye Falls, N.Y 


1) 





2) 


=> meetin 
' 


he pay-off! 


J PoE OP a 
NE tk 
fo era 


in machine tools and fixtures ;, in industrial oil burners 
in die-casting machines sabi Sp in piercing presses 
in elevators ; loean _ in post-hole diggers 
in punch presses 
in baling presses 
in clamping fixtures ¥ \ NS php) in plastic presses 
in testing equipment ee i in conveyors 
in steering devices : in assembly presses 
in straightening presses 
in material-nandling equipment 


= 


(r;o Ry 
‘SS: eel ” * 
¥ ~" me aa 
i 
j j ie 


sk Pressures up to 1200 p.s.i. continuous, 1500 


intermittent. Deliveries from .4 to 40 g.p.m. 


GEROTOR MAY CORPORATION + BALTIMORE 3, MARYLAND 








f GET BOTH 
ror ECONOMY AND 
ELECTRO- . LONG LIFE 


% WITH 
DYNAMIC 
tn «=— Melal-[al 
TESTING | : THE PERMANENT, 

“ oY gaat SELF-ADHESIVE 


IDENTIFICATION 
DEVICE 


nd keer 
if you wor a eon - 
; e or instructions ‘ seo 
o nom “ 
people ond do! a 
sively METAL Cc 


4 to put 


the most 


live oS long o% 


tations that may prove META! 
CALS the answer to your 


ficat dert 
cation problem, write 





necd Calidyn 


EBG-5112 
— 
SALES REPRESENTATIVES IN 


WEW YORK, §. Y. WASHINGTON, DB. C. 
GC. Engel © Rector Door * & Jodes © Union Oe 
Reem 4 





DiviSsSton 


THE 


CHICAGO, KLINOIS 
CALIDYNE (x | = ose ae 
“ "Sge sagan rams .—— 


. . Dept. H-2 Boeing Field, Seattle 8, Washington 
COMPANY 751 MAIN STREET 











Soles Office Soles Office & Plor 
 PEAPOLIS, samen MOLLTW90B, CAL CLEVELAND, ONO PORTLAND, O8nGON Wichita, Kos Los Angeles, Colit 
MM Rickersnee amd Co © Geneve a Gk Miler Co. © Meltrwned MANE M7 Oe Ce. © Prepeer 4M L ~~ 
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NOW ITS FLEXIBLE ! 


BEFORE CURING, DUROID 600 
is flexible but not dimensionally 
stable. 


NOW ITS BRITTLE! 


This Fiberloy was created to meet the need for a material with 
controlled dimensional stability, for spacers in a unique oil filter. 
Scrap reclamation permitted low-cost fabrication. It shows, again, 
that Rogers can do unusual things with materials to make 


engineering dreams come true. 


THE DUROIDS are special formulations QTHER FIBERLOYS by Rogers include 


velo » provide specific mechani- . 
developed to provide specific 1 —— special purpose impact phenolics, in 


¢al and chemical characteristics. They 
’ bulk or sheet form for molding, and 
blanket the range of materials properties 


from laminated phenolic, down through —SP¢¢ial purpose laminates 


the vulcanized fibres, to paperboards. 


“HERE'S ROGERS AND ITS FIBERLOYS” is an entertaining booklet that will help you 
decide if the FIBERLOYS have a place in your products. Please write for it to Dept. £ 
Rogers Corporation, Manchester, C ticut, 
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AFTER CURING, DUROID 600 
is snap-finger brittle but, im- 
mersed in hot or cold water, if 
has better dimensional stabil- 
ity than laminated phenolic. 








ROGERS 


CORPORATION 


Lstablished in 18 











LICONE 
‘ORINGS 


OFFER UNIQUE 
DESIGN. 
POSSIBILITIES \. 


your product calls 
= of the inherent stability of 
fo r trouble-free silicone rubber, Arrowhead “‘O” rings 
nolded of this remarkable new mater- 
sting seal under 


al provide a long-la 

— * conditions far bevond the limits of 

power transmission ordinary rubbers. For example, they 
remain flexible at -1430° F.; withstand 

indefinitely, exposure to temperatures 

° ; of 500° F. and over. They offer excel 
! t Cd S f OT lent resistance to oxidation, to many 
oils, acids, alkalies and a variety of 

chemicals. The ideally inert character- 

gp ki custom istic of these seals is demonstrated by 
er ins made ears their astonishing resistance tO aging, 
even at abnormally high temperatures 

Ac normal temperatures they last im 

finitely. For superior pertormance 


def 
1 


PERKINS MAKES TO CUSTOMERS SPECIFICATIONS IN ALL MATERIALS 

METALLIC AND NON-METALLIC: devel gears, ratchet under severe conditions, consider sili 
thread worm piral gears, worm gear cone rubber. Arrowhead's silicone pes 
will welcome your inquiry 


’ round teet 
i 


Wréile tor encinterinc vata 


Free to Engineers - 


r pur ar l j 


able new publication 
ne rubber an 
. ring Contain come 
Perkins nical ond descrip 
Machine & Gear 


company 


T csarsiuaiai ARROWHEAD © 
RUBBER C0. 


Division of 
National Motor Bearing Co., Ine 


le lad (Los Angeles County) i@iiiz 


OO” RINGS @ SILICONES OA+RFRBN-D UCTS 


1) 





' 


u 


“fully satisfies loading conditions...” 


So again the choice is: GRAY IRON 


MAKE IT BETTER WITH GRAY IRON 


Second largest industry in the 
metal-working field 


BECAUSE GRAY IRON DOES THE JOB AT LOWER COST, the de- 
signer specified gray iron castings for this torque control 
housing. He knows vou cant beat gravy iron for ready 


machinability at a specified pressure strength level 


GRAY IRON GIVES YOU ALL THESE ADDED PRODUCTION ADVAN- 
TAGES: Castability. rigidity. low notch sensitivity, wear-, 
heat- and corrosion resistance, durability, vibration ab- 


sorplion, wide strength range 


SO SPECIFY GRAY IRON when vou need 
a part that must meet many struc 
tural and funetional zequirement- 

with economy. We know eray iron 


will satisfactorily serve your n 


SCRAP IS NEECED FOR DEFENSE—KEEP IT MOVING! 


GRAY IRON FOUNDERS’ SOCIETY, INC. 


NATIONAL CITY-E. 6th BLDG. CLEVELAND /4, O#/0 
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and Bush Finned Tubing 
is finned for efficiency 


‘a 


If heat transfer enters into the 
functioning of your product... 
or your manufacturing processes 
. finned tubing will do it 
better, quicker and more eco- 
nomically. And Bush Finned 
Tubing will do it best... 


Because Bush mechanically 
expanded tube-to-fin bond creates 
maximum heat transfer at low- 
est Cost. 


Because Bush exclusive spac- 
ing fingers create exactly the 
right amount of air turbulence 

. too little turbulence decreases 
heat transfer efficiency . . . too 
much turbulence increases static 
loss and requires larger fan 
motors. Bush turbulence is engi- 
neered to perfection. 


Because Bush spacing fingers 
are interlocked to insure perma- 
nent coil rigidity which guar- 
antees long life and minimum 
service. 


@ Bush Finned Tubing is available 


in aluminum, steel and copper in 
a full range of sizes and spacings. 
For complete information 
address Bush Manufacturing 
Company, West Hartford 10, 
Connecticut. 


and the Bests 


Rn oe a 


HEAT TRANSFER PRODUCTS 


nD GS Ge 








Recent Developments in 


PLASTICS and RUBBER 


New materials and their characteris- 
tics, processes and techniques, and 
applications developed since the war 
are reviewed in a 32-page report 
which appeared in the April 1947 
issue of Product Engineering. 


This valuable reference for design 
engineers summarizes working data 
on 


Polytetrafluoroethylene 
Modified Styrenes 
Polyethylene 

Vinyl Plastics 


Plastics-Synthetic Rubber Combina- 
tions 


Synthetic Rubber 

Nylon 

Silicones 

Cellulosic Plastics 
Thermoplastic Laminates 
Honeycomb-Sandwich Structures 


Protective Coatings 


Reprints of this article in pamphlet 


form available at 25¢ each from 


Readers’ Service Department 


PRODUCT 
ENGINEERING 


330 West 42nd Street, New York 18, N. Y. 














with a 


angle 


» ACCUMULATOR 








Greer Hydro-pneumatic Accumulators are revolution 
izing the design of material and product 
equipment. Cumbersome 
for holding and chucking i replaced with simy 
eflicient hydraul units and reel itor 


rR mu 


expensive device 


Greer Accumulator ¢ sts « filled synthetic 

inside a steel chamber | hydraulic fluid 
against press 

released as n 


leakage 


ceded 


reduce the 
ulator 

ted during pr 
nter 





GREER HYDRAULICS, INC. 
458 EIGHTEENTH STREET ¢ BROOKLYN 15, NEW YORK 


Sales Representatives in Principal Cities © District Office: 407 So. Dearborn $., Ch jo 5 
Manufacturers Of Hydraulic Accumulators * High Pressure Hydrav Com 





miniature Sip ring and 
commutator assemblies 


© 6 INSULATED 

CONTACT RINGS 

© RING WIDTH .030” 
© BARRIER WIDTH 015” 
© RING DIAMETER .045” 

© WEIGHT 5.5 GRAINS 
(1/80 OUNCE) 
© RINGS 60-70 BRIWELL 
FINE SILVER 
© TARNISH RESISTANT, 
FRICTION MINIMIZING 
SURFACE DEPOSITS 

© 1000 VOLT HI-POT 
BETWEEN RINGS 
© COLOR CODED LEADS 


TESTED AT 
12,000 RPM 


SILVER ON 
ONE PIECE 
NYLON 
FORM 


8 FLAT RINGS 
WITHIN 
Ye" RADIUS 


“PATENTS PENDING 


ELECTRO TEC \ 


PROBLEM: ULTRA MINIATURIZATION — Design 


and mass produce an extremely miniaturized slip 
ring assembly. Reduce diameter of rings to absolute 
minimum to lessen torque friction. Maintain micro- 
tolerances; eliminate accumulated errors common 
to “assembled” slip rings 


SOLUTION: ELECTRO TEC EXCLUSIVE* METHOD 


of unitized, one piece construction provided a 
prompt, economical solution to this problem. Final 
design was even smaller than was originally speci- 
fied and tolerances were held to closer limits 


Same Exclusive* One-Piece Construction Used in 
All Electro Tec Assemblies 


Diameter of Electro Tec assemblies range from 
045” to 24” cylindrical or flat. Cross sections of the 
rings may range from .005” to .060" or more. Rings 
are polished to a jewel-like finish ...can be held to 
four micro-inches or better. Regardless of size, the 
same exclusive Electro Tec manufacturing tech- 
nique is used to guarantee precise concentricity, 
higher dielectric strength, longer life and closer 


tolerances 


ELECTRO TEC 


slip ring assemblies 


WRITE FOR LITERATURE! 
A completely illustrated, four poge folder 
contains full information on Electro Tec 
Miniature Slip Rings and Commutators 
Describes the Exclusive* method of con 
struction thet hos made Electro Tec the 
leading supplier to America’s major in 
strument monufacturers. Send for your 
free copy today on company letterhead 


0+0 {<} ~o=— 


CORPORATION 


NEW JERSEY 





ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc. offers unparal- 
leled opportunities in Research, 
Development, Design and Test 
work in the fields of Long Range 
Guided Missiles, Automatic Flight 
and Fire Control Equipment and 
Atomic Energy. Well-qualified 
engineers, designers and physicists 
urgently needed for all phases of 
work in 


Supersonic Aerodynamics 
Preliminary Design & Analysis 
Electronics 
Electro-Mechanical Devices 
instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 
Thermodynamics 
Airframe Design 
Stress & Structures 


s 
Salaries Commensurate with 
training and experience 


Excellent working conditions 
Finest facilities and equipment 
Outstanding opportunities 
for advancement 


Write now—Give complete resume 
of education, background and 
experience 


. 
Personnel Dept. 


Aerophysics & Atomic Energy 
Research Division 


SO. HACKENSACK 


North American Aviation 
INC. 
12214 LAKEWOOD BLVD 
DOWNEY. CALIFORNIA 


PRODUCTS OF PRECISION CRAFTSMANSHIP 
BY A NEW AND REVOLUTIONARY PROCESS 
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Uniform “proofing” for bakeries 
] 
assured by 


Multi-Purpose 
THERMOSTAT 





—-— oe 


3 THERMOSWITCH thermostats 
control, air in Anets Rock 
Proof” Box. Thermostat (a) 
controls air temperature, therm- 
ostat {cc} with wick acts os 
humidity control, and thermo- 
stat (b), set at 75 F, is wired in 
series with thermostat (c) to 
prevent moisture injection with 
reswltant condensation and 


flooding when starting cold box. 


Proper control of the “‘proof’’ box is ¢ y im- unique principle that permits effective control of 
portant factor in ymmercial baking. These boxes many Vv ariables where heat is a factor. Their activating 
‘“‘proof,”’ or raise, yeast-type doughs by means of control element is the single-metal shell that expands 
warm, humid air that is kept at a pre-determined tem- or contracts instantaneously with temperature changes, 
perature and humidity. This air must not only be held naking or breaking the tally enclosed electrical 
consistently to requirements, but must also be con- contacts. 
trolled in such a way that condensation is prevented Find out now how Fenwal THERMOSWITCH 
when box is turned on units can help you. Mail coupon today. 

To accomplish this, Anetsberger Brothers, makers 
of Anets prool boxes, chose Fenwal THERMO- 
SWITCH thermostats. In successful operation on 
these boxes for mor ¥ on years, these thermostats 
maintain conditioned air with laboratory accuracy 
Operating on 24 volts A.C., they regulate tempe 
ature and humidity of air with such precision that 
bakeries can depend on uniform “proofing.” THE 

Low cost, compact, pre 4 THERMOSWITCH nMoswir 
thermostats solve many types of control problems . CH 


Eas) to Install, e: ’ mé li , ney operate ona 


briisieie 
i. 


but ®) } 
a only to heat 
f 


FREE! Sicimissvanen vaicctanas ter vee. | | 2% ‘titty interested inthe applications checked 


l 
Just fill in coupon and mail . . . no obligation. ' - 
eating j oling 

! 


FENWAL, INCORPORATED, 212 Pleasant St, Ashland, Mass 
Los Angeles, Cal 
TEMPERATURE CUNTKOL ENGINEERS 


Alarm (over-temperature, 
mder temperature 


Timing (thermal) ] Rediant Heat 


Pressure Control (by t ng vopor temperatu 


OTHER (Please fill in y 





REMOTE CONTROLS 


vn 
4 
>) 
n” 
ve) 
wn 
=z 
=a 
[- 4 
— 


VALVES 





HYDRAULIC 
POWER UNITS 





ENGINEERING 
FABRICATING 





HYDRAULIC 
TEST STANDS 





let SUPERDRAULIC 


Engineers do the job for you 


@ Our specialized engineering and manu- 
facturing knowledge is available to you 
for the designing and production of your 
power units and test stands. Superdraulic 
designs take into considerction every re- 
quirement and limitation of your job. 
Units can be furnished complete in 
every detail including motors, pumps, 


valves, reservoirs, etc 


FAMOUS 
SUPERDRAULIC 
HIGH PRESSURE 

PUMP 


Develops up to 60 
HP. at 5,000 P.S 
.ef us quote on your 


equirements 





Tourek’s quality Ball Joints 
nm 4 
ce, and lo BALL 
° ‘i JOINTS 

Tourek Ball Joints the 

cognized standard. 

ocks assure prompt 
delivery 














aluminum or brass in sizes 
wp to 2%" diameter 


Modern high speed single 





together with 


Tourek’s precisi 
Be eS, 
Wi 2.38 
weve 
4 


pment, inched 
30 penal eupesions SCREW 
you “T est i MACHINE 
soe Screw Machine ~~" 
roducts 


Your requirements, up to 
2%*, are made with utmost 
Precision, and with prompt 
est delivery pssurances 


‘= ae —_ SCREW MACHINE P00, 


cevenanens L AY We 





. a Ds 
; a9 * 





estasr SHED IN 1920 





PRECISION 
oh de) eed acid, ich 
--.any size or shape up to 200 Ibs. 


DIVISION 
THE BINGHAM-HERBRAND CORPORATION, FREMONT, OHIO 








Superdraulic 


CORPORATION 


14256 WYOMING AVE DETROIT 4, MICH 





very best 
equipped for 


iN 5 Short Runs 


OWEST POSSIBLE DIE COST FOR THE PAST YEARS 


DAYTON ROGERS MFG. CO. 


Minneapolis 7, Minnesota 
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IT’S TIME... 


again... 





TO WAKE UP SCRAPPY! 


~er ap * getting scarce again. . con threatened unless we furnish more scrap Why Do We Need Serap? 
pared to the amounts we nee ‘ is made half from pig iron, 
, t stor prod { no on ve : : ' +} ‘ rr ‘ , ; r 
f us to help produce enous no stu t n < scrap f from scrap. With production on 
7.000.000 tons of steel is the present the lea ot ma ‘ orn y the increase, more scrap must be 
ty oduction in 195] | turned over t p dealt it ) I chased, And it ip to you to “d 


expected in 1952 





SCRAPPY SAYS: 


AO DELENSE 


MORE SCRAP 


NON-FERROUS SCRAP IS NEEDED, TOO! 


This advertisement is a contribution, in the national interest, by 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET NEW YORK 18, N.Y 





WHEN YOU NEED 
DEPENDABLE 
CONTROL VALVES 


eo « « SPECIFY 


Control valves for air, gases, liquids or refrigerants must be completely 
dependable particularly where automatic functioning of product or 
process is required. A-P offers years of experience, unexcelled engineering 
facilities, plus precision manufacturing methods and meticulous quality 
control te back up its guarantee ol DEPENDABILITY in Service. A recognized 
leader in the field of flow-control, A-P offers a wide range of types and 
sizes pressure, temperature or electrically controlled. 








REMOTE CONTROL 


SOLENOID VALVES 


Heavy-duty, | lot-operated, industr 
1 vaives tor water Non-ove he 
| 


of coil, easily removable strair 


valve seat. Capacity to 3000 gal. per hr 
Multi-purpose Solenoid valve. Handles air 


ter, or non-corrosive liqui is and gases. Ca 
up to 600 gal. per hr 





I 
Rugged, long-life solenoid valve for low pres 

air or gas control. Positive opening and 
seal-off, even with voltage or pressure varia 
tions. No sticking or gumming. Quiet, no-hum 


es Operation due to unique design 


SILENT, POSITIVE-OPERATION 


THERMO-ELECTRIC GAS VALVES 


Where inexpensive, reliable automatic temper 
ature control is require 1, this thermo-electric 
gas valve has many advantages. Its diaphragm 
operated power element is absolutely silent in 
operation. Positive, tight seal-off; full opening, 
fr:ll closing on 30-second cycle. Large capacity; 





compact size; dependable functioning 


PRESSURE-REGULATED 


WATER VALVES 


A-P water valves will control water flow 
response to pressure changes I nique valve 
sign permits trouble-free operation even in ve 
dirty water. Operating pressure adjustal 
oe 65 to 31K). p.s Maximum water 
p.s.i. 3/8", 1/2", and 3/4” sizes 


from 3 to 42 gal. per min, 


PRESSURE OR TEMPERATURE CONTROLLED 


EXPANSION OR THROTTLING VALVES 


Designed primarily tor retrigerant contr 
expansion Valves are adaptabie to many 
cations where automatic control of temper 
or pressures is required If vou have 


ng the control of liquid or 





pr ire or temperatur 
. low-cost A-P expansix 


immediate 





DABLE Controls” 


For Air @ Liquids © Gases @ Refrigerants 


A-P CONTROLS CORPORATION 


(formerly Automatic Products Company) 
2401 N. 32nd St., Milwaukee 45, Wis. @ Ie Canada: A-P Controls Corporstion Ltd., Cookeville, Ont. 





What makes one man 

worth $40,000 — 

another only $4,000? 
. this book tells . . 





HOW 10 
CULTIVATE YOUR 
TOP EXECUTIVE 


QUALITIES ... 











—and win success faster in 
the upper brackets 


EXECUTIVES are 
made most 
routes 


They f 


standing executives 


DEVELOPING YOUR 
EXECUTIVE ABILITY 


By Howard Smith, Personne! Consult- 
ant r r 


stru 
22) pare 


goal ft 
Packed with 
up-and-coming 

of his ca ir 
nd rapidly qualif r the 
responsibilities and rewards 


Some facts this book gives you: 


how to plan advancement 
the secret of executive personality 
3 best methods for improving personality 
1! ways to put over your personality 
24 guideposts to productive thinking 
tt alds for making decisions 

is for handling worries 

get time most efficiently 

12 tested techniques for giving inetructions 
how to talk to groups effectively 
how to handle responsibility 
how to give yourself publicity 


SEE THIS BOOK TEN DAYS FREE—MAIL COUPON 





one 
McGraw-Hill Book Co., 330 W. 42 St.. N.Y.C. 18 
Send me Smith's Developing Your Executive Ability 
for 10 dave’ eramination on app a ays 
I send $2 plus few cents postas 
Postage paid 


Name 

Address 

City and State 
Company 


Position . 
Books sent on approval 








hecosewensceseesceeereseres 
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SEARCHLIGHT SECTION 


EMPLGYMENT e« BUSINESS 


UNDISPLAYED RATE 
ne, minimum 3 lines 


i To figure od 
payment, count average 


words as a 


See © on Box Numbers 

WANTED & INDIVIDUAL SELL 
PORTUNITY undisployed advertising 
half of abov rate payable n 


POSITICIN 
iNG O 
ote is on 
odvanc 

PROPOSALS $1.20 a line an 


NEW ADVER? EMENTS receiwed by 


insertion 


10 A. M. December 


OPPORTUNITIES 


INFORMATION 


BOX NUMBERS care publication count as | 
line additional in undisplayed advertisements 
DISCOUNT of 10% if full payment is mad 
m edvance for four consecutive insertions 
of undisplayed ads ‘not including proposals 


FOR SALE Adver 
n Displayed Style 


EQUIPMENT WANTED OR 
tisements acceptable only 


17th. in the NYC. office, will appeor 


ary sue 


e EQUIPMENT—USED or RESALE 


DISPLAYED RATES 
is $10.50 per 
other 


The advertising rate inch for 


all advertising appearing on then «a 


controct boss Contract ates quoted on 
request 


AN ADVERTISING 


ertically on one ¢ 


NCH 
jumn, 3 colum 
to a pog 


wbyect to mitotror 








ENGINEER 
Production 


M 
and 





INTERNATIONAL 


RESISTANCE CO. 
401 N. Broad St. 
Phila., 8, Pa. 


ELECTRIC RANGE ENGINEER 


engineer 





Mechanical or electrica pre 
30 and 40 


technical de 


ferably between the ages of 


with experience in the 


velopmert and manufacturing of domes 


tic ele ranges 
For application write 


Manager, Professional Employment 


WESTINGHOUSE ELECTRIC CORP. 


Educationa! Department, East Pittsburgh, Pa 





| 
| 





THE U. S. NAVAL AIR ROCKET TEST 
STATION HAS SEVERAL VACANCIES 
IN THE ENGINEERING DEPARTMENT 


eronautical Engineer ‘ 


Applicants id 
ort fer $ 


bie anda 
1 employme whiect 


THE INDUSTRIAL RELATIONS OFFICER 


NDUSTRIAL RELATIONS DEPARTMENT 
U. S. NAVAL AIR ROCKET TEST STATION 
LAKE DENMARK. DOVER, NEW JERSEY 














| BURGESS BATTERY COMPANY 


Freeport, Illinois 


RECOGNIZED LEADER IN 
DRY BATTERY DEVELOPMENT 

HAS AN OPENING FOR AN 
AUTOMATIC-MACHINE DESIGNER 


g beyond 
rtunity 





DESIGN ENGINEER 


familiar with small 


used in 


Desian Engineer 


stampings such as wiring 


devices. iixcellent salary, mild climate 


good living conditions, wonderful oppor 
confidential 


tunity. Replies strictly 


| 





ENGINEER 


Mechanical or Electrical 


INTERNATIONAL 
RESISTANCE CO. 


tN. BROAD st 


WANTED 


MACHINE and EQUIPMENT 
DESIGNERS 


With experience by well known machine 
tool builder located in a progressive New 
England town. Extensive engineering pro 
gram under way. Give full details of 
background and experience. 

Write directly to Mr. M. H. Arms, Chie! 
Engineer. 


BRYANT CHUCKING GRINDER CO 


Springfield, Vermont 








PHYSICISTS 
ELECTRONIC ENGINEERS 
ELECTRONIC SCIENTISTS 
MECHANICAL ENGINEERS 


The Signal Corps Engineering Labora 
ries located at Fort Monmouth, New Jer 
sey. have a number of attractive openings 
physicists, electronic scientists, elec 
tronic engineers, and mechanical engineers 
n the research and development, design 
modification nd testing of electronic 
equipment in the fields of radio and wire 
ommunications radiological detection 
instruments, facsimile, tele 
iphy ind communications 


neteorlogical 
vision, photogr 
systems 

uncies cre at nearly all pr 
essiorna! levels ranging from trainee posi 
ns for engineers i physicists just out 
t college to project and stafi positions re 
yuiring considerable background of ac 
mplishment technical field. The 
ring Laboratories of 
laries ranging from $3410 
al latitude in choice of 

pmenta work, and 
ndividual 


urrent vac 


t jevelor 


scientists 
the most compiete 
pment and facil 
ind opportunities 
sre virtually ur 


neers ind 


s may be obtained from Ist and 
ass F t Offices. Ma 
Civilian Personnel Division 
SIGNAL CORPS CENTER AND 
FORT MONMOUTH 
Fort Monmouth, N. J 











ENGINEERS 
MECHANICAL and ELECTRICAL 


Field Service, Design, 
and Estimating in the 
field of pneumatically 
and electrically operated 
controls. 

Write to or see 


Mr. R. C. Cibella 
HAGAN CORPORATION 
323 Fourth Ave Pittsturgh 22, Pa 





WANTED: 
MECHANICAL ENGINEER 


| 
| 


| 


| 
| 
| 











SEARCHLIGHT SECTION 





WANTED 
REPRESENTATIVE 


To sell a volume line of staple articles of 
steel and bross with continuous repeaots 
Direct to R. &., utilities, O. E. M. ete State 
lines, type trede and territory 

he 











POSITION VACANT 


\NTED 
> Mat 

tir 

ontrol 
zn Eneir 
r Depa 
rovided 


Loew 


welding 
wever 


ates wil 


EMPLOYMENT SERVICE 


POSITION WANTED 


PATENTS 


CONSULT: Z HW. POLACHEK 


Y 


PROFESSIONAL 


SERVICES 








CENTRIFUGAL CASTINGS 


GEORGE H. KENDALL 


Consulting Mechanical E 


ngin 
x Pro 





may solve your 





tin bronze worries 


Non-Gran supplies both aluminum 
and tin bronze centri! 
ings. Send blu { 
juotation. Ameri Non-Crar ote 
Bronze Co Pa 


ivaALyTie 


Berwyn 
‘ 


NEW YORK 


TESTING LABORATORIES, INC 


CHEMICAL 
WETALLURGICAL 


MECHANICAL, BLBCTRICAL 
BNGINBRBRS 
iL CHEMISTS, PHYSICISTS, 1 RA 
f Materia and Prod s, Pia 
r Special Measurements of 
v ‘ " ther. Consultants 
Pr Engineering @ Design 
s New York City N 











SKINNER, HARLAN AND IRELAND. INC 


Consulting Engin 


mn Mag M 
Apt 











FOR SALE 


Save over $3,000.00 


FERRACUTE No. 3 
Super-Speed Press 


Purchased New 1946 
From Factory. Never Used 


Price $10,000 


MR. DUTTON 
532 Natoma Street 
Sen Francisco, California 
Telephone: UNderhil!l 1-6028 











Quick ANSWERS 
lo your 


business problems . a 


ISCELLANEOUS business problems 

are daily being solved quickly and 
easily by the use of the Searchlight Sec 
tion of this and other of McGraw-Hill 
publications 


The Searchlight Section is classified 
advertising; you can use it at small cost 
to announce all kinds of business wants 

f interest to other men in the fields 
served by these publications. It has long 
been the accepted meeting place of the 
man with business needs and the men 
who can fill those needs 


When you want additional employees or 
a position, want to buy or sell used or sur 
plus new equipment, want products to 
manufacture, seek new capital or factory 
sites or have other business wants - 
advertise them in the Searchlight Section 
for quick profitable results! 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC. 


330 West 42nd Street, New York 36, N. Y. 


SEARCHLIGHT 


idrertiew 


SECTIONS 
are found in these 
McGRAW-HILL 


Publications 


American Machinist 
Aviation Week 
Business Week 

Bus Transportation 
Chemical Engineering 
Chemical Week 

Cool Age 


Construction Methods & 


Equipment 


Electrical Construction 
& Maintenance 


Electrical Merchandising 
Electrical World 

Electronics 

Engineering & Mining Journal 
Engineering News-Record 


£. & M. J. Metal and Mineral 
Morkets 


Factory Management & Main 
Fleet Owner 

Food Engineering 

Power 

Product Engineering 
Textile World 





Welding Engineer 
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Index of M7 NOt 
PRODUCTS _# TINGS 
ADVERTISED "pallid ene 


In This issue 
« 


MATERIALS MULTIPLANE 
Adhes:ves > PLATE FORM—STANDARD Isolate vibration from all 


Alumirum Alloys 
36-3 Isolate steady-state vibra directions. Light in weight 

Soryitinm Alloys : 4 tion. Stable, compact — easily 

Brass. 2 22 "2 installed. Loads 1 2 to 120 widely used to mount elec 

Bronze 103, 225 > pounds per mount tronic equipment 


smoll in size, they ore 


Carbide Alloy 
Carbon Grapnite 


Ceramics 
Chemicals ( LORD Mountings solve many vibration 


ee TEMPROOF problems. They improve product per- 


Fert rapinccereeictie ~ ‘ formance ... make equipment smoother 
~ . 

Friction Materials For Airborne Electronic ... quieter .. . easier to operate . . . easier 
Glass Equipment 
Laminated Metais 


to sell. They protect the precision and 
* Designed for use . : d 
Leathe JAN-C-172A cases accuracy of sensitive instruments ano 
Magnesium Alloys ceed AN-E-19 drop test re controls . . . prolong product life 
° ' m '’ 
Manganese Alloys quirements. * Maintain effi 
Molybaenum Alloys ( ciency from - 80° to+ 250° F 
Nickel Alloys > *Temperature-proo 
Nylon 
Plastics. .6, 27, 59 
270, 287, 289, 310, 31 speeded assembly, and increased operat- 
Plastics, Laminated > ing efficiency in hundreds of modern 
PLATE FORM— products 
Piatinum Alloys or 
Powdered Metals. 4th cover VERTICAL To attain these performance improve- 
45, 254 . r 
Rubber & Synthetics. 56. SNUBBING ments, vibration-control should be 
an £70, 276, 306 Isolate steady-state vibro planned as an integral part of your prod- 
Silver Alloys 5 tion plus severe sheck uct. LORD Engineers will assist you to 
Stainless Stee! co Loads up to 610 pounds ; 
57, 60, 78. 1 per mount select mountings of proper type, size, 


Steet 52-53. 57 : and deflection . position the mount- 


reduce maintenance costs 
LORD Vibration-Control Mountings 
have simplified design, reduced weight, 


A m ings for greatest effectiveness. 
Titanium Alloys > . 
Too! Steel For improved product sales appeal, 
ssc bring your vibration problems to LORD 
STRUCTURAL PARTS , ... Headquarters for Vibration-Contro! 
Bars 45, 52-53. 5 78. 235. 288 
296 352 a 

Sided. : TUBE FORM— STANDARD 
Castings 28.29, 33-34 For steady-state vibration 
38-39-40, 80. 84, 96, 112 and occasional shock. Have 
244, 268. 288, 294 t radial stabil heal 
334, 336. 341, a greot radia! stability. Loads 
Die Castings ‘ " ‘ from 2 to several thousand 


Extrusions 278, 332 pounds FLEXIBLE COUPLINGS — 
Forgings 33-34-.35-36-37-38.39 
40, 112-113, 207, 339, 346, 362 ; - ‘ _ 
Metal Powder Parts 4th cove : FLEXIBLE COUPLINGS — — a ne 
a 20-21, 45. 254, 271. 292 4 F ac . oftness to isolate torsional! 
tates 33-34.35-.36-38-3°-.40 94 0 Ve v ti mov flex. 
52-53, 57, 78. 281, 288, 292 ’ Hove exceptional torsional areien, Oe —_ s 

Rods 2.103. 198. 239. 292. 299 - i ” eniinanaiinn ing elements allow instalia- 


s 3 peraiiel end enavier al tion withovt moving hubs 
hapes . 2 u is- Rot 
alignment. Ratings from 1/50 tings to 100 hp ot 1750 
to | hp. 





Sheets 


Stampings 100, 225, 265, 272 
338, 362 TUBE FORM — 
Strips 2nd cover, 52-53, 57, 78 
ss 318, ay) Ste. oe. ae VERTICAL SNUBBING 
349. 370 Isolate steady-state vibro 
Tubing. .2nd cover. 2, 28-29, 33-34 tion ond severe shock 
35-36-37.38.39.40. 45. 52.53, 57 
60. 738. 7&. 86. 94. 103, 198, 200 
215, 227, 259. 273. 278. 283. 299 eae 
318, 332, 347, 358, 370 : P SHOCAMOUNTS 
Weidments 320 Rest * 
Wire 52.53, 57. 78. 103. 288 CHAN -L-MOUNTS Isolate noise ond vibrations 
318, 349 ; 


Recommended for mobile 


Ready to use—easy to in from punch presses, looms 
toll rintin resses, etc. Nex 
FINISHES f sta Isolate steady-state Pp 9 P *) 
: vibration and occasional prene resists attack by oil 
Paints & Lacquers. 195 . shock. Extremely soft ond and grease Load ratings up 
3 . his 
Plating i sturdy, they give superior to 7500 pounds 
Rust Proofing 264, 282, ‘ ; isolation . ~~ per mount 
320 f 


Sealants 


(Continued on page 368 Witnseeereeesstfll LORD MANUFACTURING ce. ERIE, PA. 
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Send fon YOUN copy OF this 








60 pages of 
valuable information 
describing the line 
of Honeywell 


Industrial Controls 











Tue KInp of information you want, right at your 
finger tips . . . on pneumatic, electric and electronic 
non-indicating controls for temperature, pressure 
and humidity. 

Included are many types of switches and relays 
temperature and pressure controllers . . . many types 
of valves ... and scores of other inexpensive, accurate 
and dependable controls. 

Catalog No. 8304 is complete and factual . . . contains 
detailed specifications for all products, with complete 
supplementary price lists. It belongs in your files for 
ready reference . . . send for your copy today. 

Also ask to be put on the mailing list for Jndustrial 
Control News—a_ periodical publication devoted to 
new and unusual applications of automatic controls 
throughout industry. It is written by and for produc- 
tion and maintenance men. Articles are illustrated by 
drawings and photographs and graphically show how 
jobs can be made easier, costs reduced and operating 
efficiency increased. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, 4459 Wayne Ave., Phila. 44, Pa. 


Honeywell 
“Brow Qustaumeats- 


l 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


. 
Continued from page 367 


MECHANICAL PARTS 


Accumulators 359 

Adhesives 65, 262 

Balls 274, 350 
Bearings, Ball, Roller Nee 

die 42-43, 67, 71, 79, 

252, 305, 332 

Bearings, “ 4th cover 


Bearings, Sleeve , 20 
31, 235, 271, 284, 296, 335, 341 
Bellows 50, 66, 286, 325 
Belts 24.25, 56, 72, 88, 95, 105, 
217, 337, 338 
Bolts, Nuts, Screws and Rivets. .51 
102, 239, 249, 254, 272, 290, 
298, 302, 316. 321, 336, 342, 
344, 373 
plowers 340, 348 
Brakes 10, 99, 257 
Brushes 330, 374 
Bushings & Grommets 235, 271 

13, 44, 275, 314 

240, 269, 294, 325, 


99, 248, 257, 
330, 


Compressors 105, 
Containers 338, 
362 


uplings, Flexit 31, 44 
2 314.315, 
Couplings, Hose ube lll 
24 

Dampers 
Drives. .44, 63, 88, 99, 105, 248 


Engines 
Fasteners l 
39, 40, 51 
249, 254 
302, 316, 321 
346 
Feeders 
Filters 
Fiexible Joints 
Floats 
Gages & Instruments 6, 205 
Gears 19, 31, 87, 91, 106, 234 
316, 326 


ae 


Handles 
Hose 56, 72, 111, 215 
286 
Hydraulic & Pneumatic Equip 
ment..1, 47, 92-93, 97, lll 
120, 207, 213, 242-243, 248 
274, 298, 303, 325, 322, 334 
348, 352, 359, 362 
Joints 
Locks, Hinges 115, 262 
Lubricating Equipment. .61, 77, 
256, 282, 334 
Materials Handling ll 
Mountings 230 323 
Name Plates 328 
Packing Gaskets, Seals 4th 
18, 20-21, 56, 75, 90, 101, 
210, 217, 233, 240. 262 
297, 304, 326, 343 
Photographic Equipment 
Pins 
Piping 


Plugs 
Power Units 47, 85, 92-93, 
114, 242-243, 274, 303, 332 


Pumps. .76, 92-93, 95 
274, 303, 332, 
4th cover, 
113, 233, 285, 318, 328, 356 
Riveting Machines 114 
Screw Machine Parts. .33-34-35-36 
37 - 38-39-40, 


Rings 


Shafting, Flexible 
Shafts 
Sheaves & F illeys 
Shims 
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PRODUCTS 
ADVERTISED 
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Speed Reducers & Motor Re 
ducers. .3rd cover, 31, 63, 87, 99 
231, 246, 317, 322, 326, 333 
Springs 14, 52, 58, 78, 346, 373 
Sprockets 31, 44, 106, 234 
Strainers 239 
Testing Equipment 76, 205, 207. 
323, 351, 354 
Tapes 262 
Thermostats 66 
Transmissions 63, 105, 303 
] 315, 336, 362 
Traps 205, 234 
Universal Joints 
Valves & Fitt ngs . -93, 
114, 120, 205, 234, 242-243, 
303, 330, 332, 334, 336, 338, 
348, 350, 362, 364. 368 
Vibratory Equipment 
Vibration Dampers 
297 
Washers 271 
Wire Cloth 46, 239, 338 


ELECTRICAL PARTS 


Actuators 304, 325 
Assemblies 360 
Brushes 4th cover, 20-21 
Connectors 16, 241 
Contacts 4, 12, 82, 258, 318 
controls & Contro! Equipment 
4, 48.49, 54, 82, 89. 95, 97, 99 
107-108, 236-237, 252, 258, 290 
309, 322, 325, 328, 333, 336, 
361, 
Cords 
Drives 87, 
Electronic Equipment 89 
Generators 
Heating Units 
instruments 89 
insulators 
Lamps 
Magnetos 32 
Motors. .3rd cover, 19. 48-49, 68-69 
87, 95, 231, 267. 276. 293, 301 
317, 322, 333, 340, 345, 348 
Solenoids 97, 330, 336, 


Thermostats 


Timers 
Vibrators 
Wiring Accessories.16, 74-74A, 342 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


266, 291, 296, 300, 307, 324, 340 


FABRICATING METHODS 
AND SERVICES 


Bending 
Boring 
Extruding 
Forming 
Grinding 
Honing 
Molding 


Planing 
Pressing 
Riveting 
Rolling 
Shearing 
Spinning 
Stamping 
Swaging 
Turning 
Welding 


ENGINEERING AND 
PRODUCTION SERVICES 


104, 251, 255, 259 
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WITH 


HITCHINER 


PRECISION INVESTMENT CASTINGS 


COST 1S REDUCED 
QUALITY IS MAINTAINED 
PLANT CAPACITY 


IS INCREASED 


for G. L. Brownell, Inc. Worcester 
Mass., manufacturer of gear driven 
twisting machinery for textile mills 
since 188] 


*This company is always 
anxious to keep - r 
y of its produc 


alit ; - 
qua ally desirous 


up but equ 
to utilize any new a — 
ae pew tingetl low as possible. 

rice of its pro é oe 
< 1own above, known as 4 me “ 
years was machined se -” 
Recently this part as 
investment cas 


The part st 
Head, for many ye 
pronze sand casting. * : 
changed to your precisio 
pronze- 


ting 


in manganese eee ’ 
avantages have resulted. h ease 
has i > ma aining 
a 3! has been reduced while m - 

: ie. sve capacity 0 
aoe lity, and productive cap : a 

’ yuality, § ae . 
a ae 11 shop has been increase <i e 
ins ni , ; f -oduction. 
ogi this part from its pro 
emoving tni- 
to remo 
R. Browne President, G L. Brownell Inc 


w+ from Carl 
From a letter fro 


Added to all these advantages is the improved appear 
ance nherent in precision investment castings Ask 
Hitchiner how to solve your investment casting problems 
Send your drawings for complete engineering analysis 
and recommendation 


earn more ebout Hitchiner precision investment 


castings send for this free informative folder 


HITCHINER Manufacturing Company, Inc. 


MILFORD 4, NEW HAMPSHIRE 


Soles Office: 967 Farm ngton Ave., West Hartford 7, Ct 


Representatives in pring 





for 
product improvement 
ideas consider 


nylon 


rod and strip 





This valve seat machined from FM-10001 
nylon rod outlasts 3 to 5 seats made from 
metal. Because of its resiliency, plus resist 
ance to abrasion and corrosion, this nylon 
seat is practically “leakproof”. Machining 
was readily handled n metalworking 
equipment 


Nylon formulations with properties tailor-made 
for specific applications are available, and 
will provide the performance you need. Many 
products such as valve seats, bearings, gears, 
instrument and control parts are now being 
made from several nylon formulations, because 
of the material's outstanding physical properties 


Nylon rod and strip made to meet your job 
requirements can give you important savings in 
fabrication. You start production immediately, 
right from the blueprint. No waiting for expen 
sive molds. Design changes can be made 
quickly, and the tooling costs are low 


New Folder Describes Types 
and Sizes Available .. . 


py of th 


OLYMER CORPORATION 


Reading, Pennsylvania 


YLON and TEFLON 


> STRIP 
@) TUBING 


Pioneer Producers of Nylon Rod 
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A-P Controls Corp 
Acushnet Process Cc 
Acroquip Corp 
Aircraft-Marine Product 
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Allen Mfg. Co 
Allied Products Corp 
Allied Research Products Corp 
Allis-Chalmers Mfg. Co 
Aluminum Co. of America 
33 .34-.35-36-37 -38-39-40 
American Brass Co 225 
American Chemical Paint Co.. 282 
American Crucible Products Co. 296 
American Emblem Co., Inc 328 
American Feit Co 297 
American Hard Rubber Co 270 
American Lava Corp 23 
American Metal Hose Branch 
American Brass Co 15 
American Smelting & Refining 
Co 299 
American Stee! & Wire Co 
52-53, 57, 78 
Amplex Mfg. Co. Subs Chrrysier - 
Corp 
Anchor Ceupling Co., Inc 269 
Arkwright Finishing Co 266 
Armco Steel Corp 200 
Armstrong Cork Co Gaskets 
Packings & Seals) 18 
Arrow-Hart & Hegeman Elec 
tric Co 107-108 
Arrowhead Rubber Co. Div. of 
Nationa! Motor Bearing Co 
Inc 356 
Atlantic Casting & Engr., Co 294 
Austenal Laboratories, Inc 244 


Bakelite Co. A Div. Union Ca 
bide & Carbon Corp 59 
Baidor Electric Co 267 
Baldwin-Lima-Hamitton Corp 
Standard Stee! Works Div 
112-113 
Baidwin-Lima-Hamitton Corp 


Barnes Co., 

ciated Sprin 
Barry Corp 
Bead Chain Mfg. Cc 
Belgian Electric Sales Corp 
Beryllium Corp 
Bethlehem Stee! Cc 
Bijur Lubricating Corrs 
Bishop Mfg. Cx 
Blackhawk Mfg. Cc 
Biood Brothers Machine Co 
Bodine Electric Co 
Bolta Products Sales, Inc 
Bond, Inc Charlies 
Boston Gea Works 
Boston Woven Hose & Rubbe 

Co 
Breeze Corporations, inc 
Bridgeport Brass Co 
Briggs & Stratton Corp 
Bristol Co 
Brown & Sharpe Mfg. Co 
Bruning Co., Inc., Chas 
Bundy Tubing Co 
Bunting Brass & Bronze Co 


Bush Mfg. Co 


C and H Supply Cc 
Calidyne Co 

Cambridge Wire Cloth Co 
Carpenter Stee! C 
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Carpenter Steel Co., Alloy Tube 
iv 

Cash Vaive Mfg. Corp., A. W 

Century Electric Co 

Chase Brass & Copper Co., Inc 

Chicago Meta! Hose Corp 

Chicago Rawhide Mfg. Co 

Chiksan Co 

Clark Controtier Co 

Ciearprint Paper Co 

Clifford Mfg. Co 

Climax Molybdenum Co 

Coiumbia Stee! Co 52 = 

8 

Commercial Shearing & Stamp 
ing Co 

Continental-Diamond Fibre Co 

Continental Rubber Works 

Corbin Cabinet Lock Div 
Amer. Hdwe. Corp 

Crane Co 

Cuyahoga Spring Co 


Dayton Rogers Mfg. Co 

Denison Engineering Co 242 

Dial Light Co. of America 

Diamond Power Specialty Corp 

Diefendorf Gear Corp 

Disston & Sons, Inc., Henry 

Doehier-Jarvis Corp 

Dow Chemical Co 30 

Dow Corning Corp 

Duncan & Bayley Div. of Gen 
eral Riveters, Inc 

du Pont de Nemours & Co 
Inc., E. 1. (Plastics 

Durakool, Inc 

Durez Plastics & Chemicals 
Inc 

Durkee-Atwood Co 

Dynamatic Corp., subs. Eaton 
Mtg. Co 


Eastern Air Devices Inc 

Eastman Kodak Co ndustr al 
Photographic 

Eaton Mfg. Co., Dynamat 
Cor 

Elastic Stop Nut Corp of 
America 

Electro Alloys Div., American 
Brake Shoe Co 

Electro-Tec Corp 

Elliott Mfg. Co 


“aber-Casteli Pencil Co 

“arval Corp 

"awick Airflex Co., Inc 

Federal Bearings Co., Inc 

Federaj Mogu! Corp Equip 
ment) 

Fenwal, Inc 

Flynn Mfg. Co., Michael 

Foote Bros. Gear & Machine 
Corp 

Ford Motor Co., Industrial En 
gine Dept 

Friez Instrument Div Bendix 
Aviation Corp 

Fuller Brush Co 

Fulton Syliphon Div Robert 
shaw-Fulton Controls Co 

Funk Aircraft Co 


Gast Mfg. Corp 

Gates Rubber Co 

Gear Specialities 

General Electric Co., Apparatus 
Dept 

General Industries C« 

General Radio Co 

Gering Products, Inc 

Gerotor May Corp 
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Custom-made Optical Reticles 
IN ANY DESIGN 


Gibson Co., Wm. D 

Gilmer Co , Div. of U 
Rubber Co 

Gits Bros 

(Rivnut) 

Goodyear Tire & Rubber Co 

Graphite Metallizing Corp 

Gray tron Founders’ Society 
Inc 

Great Lakes Stee! Div Na 
tional Stee! Corp 

Greer Hydraulics, Inc 

Guriey, W. & L 





Now Available in Quantity from 
EXPANDED FACILITIES OF W. & Lb. E. GURLEY 


atlas 
| a 
| \ 
in \ 
\ 
\ Heim Co 


eee0en tp oeeever eevee eeeeeeeveeeene ee ee Heinze Electric Co 
\ 7 Heli-Coil Corp 
Y Herbrand Div. of the Bing 
ham-Herbrand Corp 
Heyman Mfg. Co 
Hitchiner Mfg. Co., Inc Meta 

Products Sales Co.) 

Holliday & Co., Inc... W. J 

Hoover Co Kingston-Conley 
ou limiti you d variety of reticle Div 

Are you ting your range an y Heushion & Co. G:F 

patterns to suit an available reticle-manufactur- Howell Electric Motors Co 

ing process? You needn't at Gurley; here you can nyee ag ngs Div., Genera 

obtain the procedure best suited to your particu- = stale 

lar design and production requirements. 

This century-old manufacturer of scientific in- 
struments now offers for the first time on a con- Imperial Pencil 
tract-manufacturing basis its highly-developed Dd ON ge hae ae 
photographic, microscopic ruling and etching fa- Nickel Alloy 
cilities for producing glass reticles for all types of 
telescopes and optical measuring instruments. 

Added to Gurley's extensive reticle-design and 
manufacturing facilities is an advanced photo- ; ee Gore 
graphic process developed during the war, to meet Jonns-Manvilie Corp 
the low-tolerance specifications for reticles in \ Poe Rs 
gunsights and bombsights. ‘ Johnson Corp 

At Gurley you have the flexibility of several \ 
manufacturing processes and specially designed 
equipment to draw on—plus Gurley’s long ex- : 
perience in optics, lens grinding and scientific aiken Aluminum 
instrument manufacture. Photograph and etch Kaydon Engineerir 
methods, direct ruling on a dividing engine or 
pantograph, as well as appropriate combinations 
of several of these methods, broaden the range cf 
reticle pattern designs and assure their economi- popes’ oa 
cal production in small or large runs Landis & Gyr 

Consult Gurley on your particular reticle needs — ve. © a 
—whatever the design or quantity. of Union Cart 

orp 

neer in 
-ink-Beit Co 

on Fastener In 

ttleford Bros 
Logansport Machine 

rd Mfg. Ce 


H & H Tube Mfg. Co 

Hanna Engineering Works 

Hannifin Corp 

Harper Co., H. M 

Hartford Steel Ball Co 

Haydon Mfg. Co inc 

Haynes Stellite Div Union 
Carbide & Carbon Corp 

Heatbath Corp 


Seeeereeeeveaeee eevee eeeene eee eenereereneeeeee 


McGraw-H Book < 
M B Mfg. Co., Inc 
M-B8 Products 
Oprical Reticles, Engineering and Surveying Instruments, Hydraulic Engineering Instruments. Standard Precision Maas & Waldstein Co 
Mallory & Co Inc Pp 
Marman Products C 
ologice! Instrumenta, Master Elect C 
master 


Weights and Measures. Paper and Tex'i¢ Testing Instruments, Aeronautical Navigating Instruments, Méteor 


@eeneeveeev ee eoeoeea eae eevn eevee e ene 











Propuct ENGINEERING 








INDEX TO door fastener 
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Mead Specialities Co 

Meehanite Metal Corp 

Mercury Clutch Div., Automatic 
Stee! Products, Inc 

Metais & Controls Corp., Gen 
eral Plate Div 

Metais & Controls Corp 
Spencer Thermostat Div 

Michigan Stee! Casting 

Michigan Steel Tube Products 

Micromatic Hone Corp 

Midiand Steel Products Co 

Minneapolis-Honeywell Regu 
later Co industrial Div 

Minnesota Mining & Mfg. Co 

Monsanto Chemical Co 

Morse Chain Co 314 

Morton Machine Works 

Mt. Vernon Die Casting C 








National Bearing Div Amer 
Brake Shoe Co 

National Lock Washer Co., 
Retaining Rings 

National Motor Bearing Co., 
nc 

National Tube Cc 52-53, 57 


New Departure Div. of Gen } UTR 

Motors Corp — A 

New Hampshire Ball Bearings le 
New Jersey Zinc Co ins, 
Nicholson & Co., W. H 

North American Aviation, Inc 


OVER A WIDE RANGE 


od meene 4 BY JUST 


Ohio Gear Co 
Oilgear Co 


Sie piss i TURNING THE KNOB 
Plastics Reinforcement 





Parker-Kalon Corp 
at elles Richey SOUTHCO quarter-turn fasten- 
pgiaien Menkaas a ers offer double advantages: 
Pom s, + 0 l. quick adjustment so that 
askon Div panels of various thicknesses 
Piastic eanarets Gundinchy tn are always held tight. 
Powcered Metal Products Corp. 292 installation simplicity, includ- 
Prog-essive Mig. Co mm ing elimination of striker 





plates to save time, lower 
costs. 
Available with knurled knob 
flush, key-operated heads. 
Send for complete informa- 
R. 6. M. Divisior . - . a S 
Wise Comm tion. SOUTHCO Div., South 
Ramsey Corp ee att rt. 
Resistefiex Corp Chester Corporation, 1406 Fi 
R c & . a , 
mencuhte Wiis a nance Bldg., Philadelphia 2, Pa. Machines are 
Standard Co SOUTHCO 
R ized Metal rp 
Rive t Lathe & Gr it on Inc Fastener equipped. Activating knobs 
Robertshaw-Fuilton Controls 
Co 
Rockford Clutch Div Borg holding door. 
Warner 
Rogers Corp 
Rohm & Haas C 
Roland Teiner Cc 


HKaldwin-Tate- 


Emery Testing 


serve also as handles for lifting and 











Continued on page 374 
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Gray Mfg. Co. Employs 
FULLERGRIPT BRUSHES 
on Gray VoicEraser 


If you use the famous Gray Audograph you know the 
used discs can be returned to the distributor to be processed 
for re-use. The machine which does this job is the Gray 
VoicEraser which, by scientifically applying heat to the 
Viny lite disc, causes it to return to its original smooth finish. 

Three Fullergript brush rolls are used in the VoicEraser. 
Two are used for scrubbing the discs as they are run through 
a detergent bath Fulle reripte was selected because of its 
dense mass of brush material and because the metal holder 


would not warp. 


Che third Fullergript brush holds the disc from under- 


neath as it passes beneath a heated roller. Neither metal nor 
rubber rolls could perform this job. Metal would heat up and 
damage the under side of the disc; rubber would develop 
soft spots and the pressure would be uneven. Fullergript 
bristle ends provide equalized pressure. In addition, the 
Fullergript brush cleans the heated roll between the passage 
of discs. 

Fullergript power brushes are solving unusual problems 
in a variety of industries. There’s no end to the mechanical 
possibilities that Fulle rgript makes available to you. For 


more information, write to 
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Schatz Mfg 
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Tennessee C ron & Ra 

52-53, 57 
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Bearing Co In 
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Engineering Cc 
& Williams 
Stamping Div 
Twin City Die Casting 
Twin Dis Clutch C 
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ADVERTISERS COULD DO THIS IMPORTANT JOB 


\ Ss Pipe & Foundry Co 
Special Products 28.29 

S. Rubber Co Mechanical 

Goods 

U. S. Steel Co 52.53, 57, 78 

U. S. Steel Export Co. .52-53 

78 

S. Stee! Supply Co 52-53 
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‘iversal Drafting Machine C 





W aldes-*ohinoor 

Ward Leonard Elect 
Washington Steei 

Weico Motors 

Wellman Bronze & Aluminu 


Wesche Electric Cx =) 
Western Feit Works 
Westinghouse E t 


Whitney Chair 
Ww ams & Co 
Winsmity ine 
Wolverine Tube Div Calumet 
& Hecia Cons. Copper Co 
Worthington Pun p & Machy 
orp Multi-V Drive Sales 


J. #H 


Div 
Wyman 








EXxCess duplicating 
eee Up and flood 
SOLUTION Th 

hree.g 
METAL WOs sel mensional 


ected Th 
"9S ideal for 4:, © “Wavy-ling 


&cting th 
of its Capilla, 9 the Fluid nto 


Proved 
y 
ur particulg, 


is re 
YOU solution Problem> 


Pattern 
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WRITE on your company letterhead 
for a copy of the RIGIDIZED METALS CONSER 
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OIL AND GREASE SYSTEMS 


“ TRABON OIL AND GREASE SYSTEMS 
are ENGINEERED into these and 
many other machines... 


Because Trabon Systems increase pro- 
duction and machine life...decrease 
down time and costly maintenance. 


Trabon has had over 21 years’ experience in 
engineering, manufacturing and installing lubri- 
cating equipment exclusively. Regardless of 
the size or type of your machine, a Trabon 

System can be designed into it. Call or Write 


TRABON ENGINEERING CORPORATION 
1814 East 40th Street © Cleveland 3, Ohio 


RODUCT ENGINEERING DECEMBER 




















Don't put up with make-shift assemblies when it is so 

easy to get the RIGHT horsepower, the RIGHT shaft 

speed, the RIGHT construction features, the RIGHT 

mounting . . . all combined into one compact, easy 
* to use power package. 


Mosier Geomoton, woicten MLL im one package 


millions on millions of combinations of types and rat- 
‘ines, permit you to use a power drive on each job 
that's just right . . . a power drive that will add greatly 
_ to the compactness, appearance, and economy of 
each of your applications. 

Use Master Gearmotors to increase the salability 
of your motor-driven products . . . improve the 
economy and productivity of your plant equioment. 
They're the horsesense way to use horsepower. . 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 
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new automatic clutch 
employing GRAMIX parts 
transmits power smoothly 
for a wide variety of jobs 


type R clutch manufactured by 
mercury clutch division gets 
best results with thirteen 


GRAMIX .... 


There cre twelve Gromix actuating wedges as 


well aos the one main Gramix beoring in the 

new Type “R” automatic clutch manufactured 

by the Mercury Clutch Division of Automatic Steel 
Products, Inc. of Carton, Ohio. These clutches 

are designed for use on both electric motors and 
gasoline engines and allow the power source to 
reach operating speed before the load is avto- 
matically applied. The load is then applied smoothly 
while the power source operates at an efficient speed 
After the load is accelerated, power is transmitted at 
100% efficiency. Mercury Clutches have a great 
many uses, a few of which are illustrated above 
Gromix is proving ideal not only for clutches but 
for thousands of other parts in hundreds of products. 
Gromix powdered metal parts can be die-pressed 

in relatively intricate shapes to tolerances 

within .0005". Gramix parts ore oil im- 

pregnoted for self lubrication. They’re tough, 

strong and relatively light in weight. Because 

they require little or no machining, Gramix 

parts cost considerably less than identical, 

machined parts. 

To determine whether Gramix con help cut 

your costs and improve the performance 

of your product, write todey to 85 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 





